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PROCEEDIL NGS [8:05 a.m]

Agenda Item Opening Remarks -- Introduction

M5. LAPPALAI NEN: Good norning. | am Sharon

Lappal ai nen, the executive secretary of the dinica
Chem stry Toxi col ogy Devi ces Panel.

We are here this norning to discuss a prenmarket
notification for an over-the-counter device that neasures
fructosam ne, which is intended to be used as an aid in the
managenent of di abetes.

This subm ssion is under review within the
Clinical Chem stry, Toxicology and Henat ol ogy Branch in the
Division of dinical Laboratory Devices, affectionately
known as DCLD

| would |ike to acknow edge our forner executive
secretary, Ms. Cornelia Rooks. Ms. Rooks now pursues a new
position as director of the Division of User Prograns and
Systens Analysis. She has served with distinction as the

executive secretary for the last five years and her service



and dedication are to be coomended. She will be sorely
m ssed.

| would also like to personally introduce our new
chairperson, Dr. Henry N pper, seated to ny right. Dr.

Ni pper is an associ ate professor of pathology at Creighton
University in Omha and he al so serves as the dean of

adm ssions to the nedical school. He has nmade many

i nsightful and val uable contributions during his past
service to the panel

Dr. Ni pper replaces our fornmer chairperson, Dr.
Arthur Carnmen(?), whose four year appointnent was well -
served by both his characteristic style and sense of hunor.

Wel conme, Dr. Henry Nipper and wel cone to our
di stingui shed panel .

At this time, | would |like each of the panel
menbers to i ntroduce thenselves. Please state your nane,
affiliation and your current FDA panel advisory nenbership.
I would Iike to begin with Dr. Arlen Rosenbl oom

DR. ROSENBLOOM That is it. Arlen Rosenbl oom
Uni versity of Florida, Gainesville, pediatric
endocrinol ogi st and I ama tenporary nenber of the panel.

DR, KURT: | am Tom Kurt fromthe University of

Texas Sout hwestern Medical Center at Dall as. | amt he



founder of the certified regional poison center and a

prof essor of internal nedicine. | ama regular nenber.

DR. ZAWADZKI : Good norning. | am Joanna
Zawadzki. | am an endocrinologist in private practice in
Rockville, Maryland. | ama clinical associate professor of

medi ci ne at Georgetown University Medical Center. And | am
a former menber of the Endocrinol ogic and Metabolic Advisory
Committee.

DR GUTMAN: | am Steve Gutrman. | amthe director
of the Division of Cdinical Lab Devices.

DR. COOPER: | amJim Cooper. | ama geriatrician
and | am a senior nedical adviser in the Agency for Health
Care Policy Research, another Public Health Service agency,
and | amalso on the faculty of the Unifornmed -- what is the
name of our university -- University of Health Sciences of
t he Uni forned Servi ces.

DR. GOLDSM TH:  Good norning. | am Barbara
Goldsmth. | amthe associate director of |ab nmedicine at
St. Christopher's Hospital for Children in Philadel phia and
also the director of clinical chemstry there. | amalso
t he associate professor in the Departnment of Pathol ogy and
Laboratory Medicine at MCP Hahnemann School of Medi ci ne,

which is part of Allegheny University of the Health



Sci ences.

DR. REJ: | am Robert Rej. | amdirector of
clinical chemstry and henmatol ogy at the New York State
Departnent of Health in Al bany and associ ate professor of
bi omedi cal sciences in the School of Public Health at the
State University in Al bany.

DR. BOUGHVAN: Joann Boughman, University of
Maryland. | ama geneticist by training, currently vice
presi dent for academc affairs and dean of the graduate
school

DR. REJ: | ama voting nenber of the panel.

DR. BOUGHVAN. |, too, ama voting nenber of the
panel .

DR. CLEMENT: Steve Cenent, an adult
endocrinol ogi st, presently director of the Georgetown
Di abetes Center here in Washington, D.C. | ama voting
menber -- | amsorry -- a tenporary voting nenber of the
advi sory panel .

DR. HARRI NGTON FALLS: Beverly Harrington Falls,
Cornerstone Health Care in High Point, North Carolina. | am
an OB-GYN and | am a tenporary voting nenber of the panel

M5. ROSENTHAL: | amEllen Rosenthal. M

background is actually in engineering and I amthe consuner



rep to this panel

DR HABIG M nane is Bob Habig. | amthe other
non-voting nmenber of this panel. | amthe industry
representative and contrary to what it says on the docunent,
I work at Becton(?) Dickinson and Conpany. | used to work
at Bayer Di agnostics.

M5. LAPPALAINEN: | would like to read for the
record a conflict of interest statenent for the Cinical
Chem stry and dinical Toxicology Devices Panel neeting for
March 20th and 21st, 1997.

The foll owm ng announcenent addresses conflict of
interest issues associated with this neeting and i s made
part of the record to preclude even the appearance of an
inmpropriety. To determne if any conflict existed, the
Agency reviewed the submtted agenda and all financi al
interests reported by the commttee participants. The
conflict of interest statute prohibits special governnent
enpl oyees from participating in matters that could affect
their or their enployer's financial interest.

However, the Agency has determ ned that
participation of certain nenbers and consultants, the need
for whose services outweighs the potential conflict of

interest involved, is in the best interest of the



gover nment .

W would like to note for the record that none of
the participants reported any involvenent related to the
fructosam ne issue. A waiver has been granted to Ms. Ellen
Rosenthal for her financial interest in a self-nonitoring
gl ucose SMBG firmthat could potentially be affected by the
comm ttee's deliberations.

The wai ver permts this individual to participate
inall matters before the panel. Copies of this waiver may
be obtained fromthe Agency's Freedom of Information office,
Room 12A-25 of the Parkl awn Buil di ng.

W would like to note for the record that the
Agency took into consideration other matters regarding Drs.
Barbara Goldsmth and Henry N pper. The financial interests
reported by these individuals are not related to the SVMBG
matter before the panel. Therefore, the Agency has
determ ned that they may participate fully in the panel's
del i berati ons.

We al so note that Dr. Arlen Rosenbl oomreported
test strip studies with SMBG firns. However, since the
studi es ended nore than ten years ago, the Agency determ ned
that he may participate in the panel's deliberations.

In the event that the discussions involve any
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ot her products or firnms not already on the agenda for which
the FDA participant has a financial interest, the
partici pants shoul d excuse thensel ves from such i nvol venent
and their exclusion will be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons nmaking statenents
or presentations disclose any current or previous financial
i nvol venment with any firm whose products they may wish to
comment upon.

Additionally, | would like to state for the
neeting today and tonmorrow, Ms. Ellen Rosenthal will serve
as consuner representative and Dr. Robert Habig wll serve
as the industry representative.

The follow ng are our current nenbers on the
panel: Dr. Joann Boughman, Dr. Barbara Goldsmth, Dr.
Robert Rej, Dr. Thomas Kurt and Dr. Beverly Harrington
Fal | s.

Additionally, I wll read the follow ng
consultants to the panel: Dr. Steven Cenent, Dr. Janes
Cooper and Dr. Arlen Rosenbl oom

Now, | would like to turn the neeting over to Dr.
Ni pper.

DR. NI PPER. Thank you very nmuch. | would like to



add ny appreciation to the FDA staff and predecessors who
have tried to train me in what | am supposed to do today.

Agenda Item Qpen Public Session

W are about to nove to an open public session and
in this open public session, public attendees who contacted
t he executive secretary prior to the neeting wll address
t he panel and present information relevant to the agenda.

Speakers are asked to state whether or not they
have any financial involvenment with manufacturers of any
products being discussed or with their conpetitors. So,
w Il declare that the open public session is now open.

Are there people who would like to present to the
panel ?

Heari ng no people who have cone forward to
present, | think we wll now nove to the sponsor
presentation. W have a full day today. So, we will take
advantage of a few extra m nutes, but we would like to keep
on the clock as nuch as possible.

So, the representatives of the LXN Corporation,
pl ease cone forward.

Agenda Item Sponsor Presentation: Over-The-
Counter Device for Measuring Fructosam ne

DR. BURD: Shall we begin?



DR. NIPPER  The floor is yours.

DR. BURD: Good norning, everyone. M nane is
John Burd and | am president of LXN Corporation. | guess
that establishes the financial considerations that we are
supposed to announce.

As | said, | ampresident of LXN Corporation. W
are a San Diego conpany that is dedicated to the devel opnent
of new self-testing products to hel p people with diabetes.

I have a Ph.D. in biochem stry fromthe University of

W sconsin and | have spent the |last 25 years devel opi ng new
medi cal testing products both at Ml es Laboratories and at
Quidel (?), prior to becom ng a co-founder of LXN

Cor por at i on.

| amvery pleased to be able to present to the FDA
panel our 510(k) subm ssion on the LXN fructosam ne test,
whi ch we believe to be safe and effective and providing
great benefits to persons with diabetes w thout any
significant risk.

At the end of the day, | wll be asking you, the
panel, to reconmmend to the FDA that our OIC fructosam ne
test be given 510(k) clearance.

Since our tine is limted, I would ask that you

pl ease hold the questions until after we finish the
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presentati on.

Could I have the next slide, please?

Well, this slide sunmarizes what we believe are
the key benefits of the OTC fructosam ne test. The reason
we devel oped this test was to fulfill an inportant need
anong need anong people wth diabetes. W wanted to provide
themw th a fast, safe and convenient way to nonitor their
overall glucose control

G ycated protein tests are recognized as the gold
standard for nonitoring glucose control and fructosamne is
a glycated protein test wth special applications for
di abetes sel f-managenent. W chose to work with the
fructosam ne assay because it has been proven to be a very
sensitive indicator of glucose control. It neasures the
true average of continuous glucose |levels over a very tight
recent tine frame, two to three weeks, a tine frane that is
especially useful for measuring recent visemc(?) control
and we chose to develop the self-test format to nmake it
practical .

Laboratory testing of glycated protein is sinply
t oo i nconvenient and too costly to performfrequently enough
to allowtruly effective nonitoring. Well, let nme tell you

a couple of things that the OIC fructosam ne test will not
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do. First of all, the OIC fructosamne test will not
repl ace bl ood gl ucose testing or glycated henogl obin
testing.

OTC fructosam ne has been devel oped to conplinent
these tests for enhanced di abetes nmanagenent. Secondly, the
OTC fructosam ne test will not distance the diabetic patient
fromthe health care professional. It wll bring patients
closer to their care givers. All of our product | abeling
directs patients to work with physicians for gui dance about
how to use the fructosam ne test results.

Li ke bl ood gl ucose test results, our OIC | abeling
does not give specific values, but directs patients to
i ncorporate fructosamne test results into their managenent
programw th the assistance of the health care professional.
Fundanmental ly, the great value of the fructosam ne self-test
is that allows persons with di abetes to know how well their
managenent programis worKi ng.

| f the fructosam ne results indicate poor glucose
control, that is, the results are outside of the
i ndi vidualized target ranges for that patient, then that
patient can work with their health care professional to
i nprove their diabetes managenent program |f the

fructosam ne test indicates good glycemc control, patients
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and their health care professionals will know that the
di abet es managenent programfor that patient is working.

As you will learn nore today, these many benefits
far outweigh the potential risks of OTC fructosam ne, which
we think to be few and of m nor consequence.

Could I have the next slide, please?

In order to show that this product is
substantially equivalent to predicate devices, LXN foll owed
the FDA's 1996 bl ood gl ucose gui dance docunent and we
conducted the various studies shown on this slide. These
studi es were precision studies, interference studies,
linearity studies, hematocrit studies and accuracy studies.

LXN s 510(k) subm ssion for OIC fructosam ne cites
several predicate devices, each of which has al ready
recei ved 510(k) clearance fromthe FDA. These devices
i ncl ude both fructosam ne | aboratory tests, as well as OIC
predi cate bl ood gl ucose self-tests.

| would |ike to summarize first the predicate
fructosam ne [ ab tests.

Next slide, please.

This slide shows the four OTC predicate
fructosam ne tests made by LXN, Roche, C gma and

Berringer(?) Manheim Corporation. The simlarities of these
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four tests to the LXN OTC fructosanm ne test are that they
all nmeasure fructosamne. They all use basically the sanme
chem stry. They all use a col or neasuring spectroneter and
they are all cleared by the FDA for | aboratory use.

Next slide, please.

This is slide summari zes the predicate OTC devi ces
for self-testing. Al of these tests neasure bl ood gl ucose
and they are manufactured by LXN Corporation, LifeScan and
Berringer Manheim The simlarities of these four devices
to the LXN OIC fructosam ne test are that they are al
| abel ed for OTC use. They all use a calorinetric
refl ectance photonetry. They all neasure an anilide in
capillary whole blood. They are all rapid tests and they
are all for hone use by persons w th di abetes.

The next slide, please, shows the regulatory
history for the LXN fructosam ne test. As you can see,
LXN s fructosam ne test has al ready been shown to be
substantially equivalent to other |aboratory fructosam ne
tests. Qur test was cleared for |aboratory use exactly one
year ago today. Today, of course, we are seeking OIC
cl earance for the LXN fructosanm ne test.

Next slide, please.

To support this change in the intended use of the
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LXN fructosanm ne test froml aboratory to OIC, we have
undertaken four key initiatives, which are the sane
initiatives that would be used to evaluate a new hone bl ood
glucose test. These four initiatives were clinical studies,
preci sion studies, human factor studies and OIC | abeling
according to FDA guidelines.

In our presentation today, we will share the
results of each of these initiatives with the panel

Next slide, please.

To ensure proper device |abeling for the OIC
fructosam ne test, we followed two FDA gui dance docunents,
one NCCLS gui dance docunent and we relied upon our
reviewers' comments, which we obtained fromthe FDA during
the earlier process of our obtaining OIC cl earance for the
LXN gl ucose test.

The next slide, please.

This slide summari zes the sanple size and the
results of LXN s human factor studies for our OTC
fructosam ne test. |In our human factor studies, we surveyed
test participants after they perfornmed the LXN fructosam ne
test and asked themif they found the systemeasy to use.

As you can see, over 95 percent said "yes." Again, these

human factor studies were perforned according to the FDA' s
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1996 DCLD gui dance docunents.

To hel p panel nmenbers nore fully understand the
ri sk/benefit analysis of LXN s fructosam ne test for OIC
use, | have invited experts in diabetes and clinical
chem stry to nake short presentations today. | would |ike
to begin those presentations with Dr. WIliam Cefalu of the
Bowran Gray Medical School at Wake Forest University.

DR. NI PPER. Doctor, before you start, let's -- if
you are going to use slides, it may be easier for you to use
that clicker, but | amnot sure it is working. It may be
just easier to call for the next slide then. That would be
fine.

DR CEFALU. Good norning. | amDr. Cefalu. | am
an associ ate professor of nedicine at the Bowman G ay School
of Medicine at Wake Forest University. | amalso director
of the D abetes Conference of Care and Research Program
there. | amalso here to tell you that | have no financi al
interest in the device discussed this norning.

| am here today to share with the panel ny
insights into the clinical applications of fructosam ne
testing in the managenent of diabetes. | am convinced from
ny own research and fromfirst hand experience with this

device that fructosam ne testing in general and the LXN
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fructosam ne in particular are reliable markers of gl ucose
control in patients with di abetes.

During the last ten years, | have published over
nine articles on this particular assay that tal k about
fructosam ne use in diabetic patients, in Type | patients,
Type 11, for screening geriatric patients, et cetera. |
have given literally dozens of presentations on this topic.

Today, | would like to begin by sharing with you a
l[ittle bit about the history of fructosam ne. Fructosanm ne
has been steadily increasing in use in di abetes nanagenent
over the past decade. Currently, there are four nmjor
manuf acturers for test kits for neasuring fructosamne in
clinical laboratories. The fact that fructosam ne neasures
overall glycemc control over the previous two or three
weeks offers a certain advantage over the other major
gl ycated protein tests, that being glycated henogl obin,
whi ch neasures gl ucose control over the previous two to
t hree nont hs.

Fructosam ne is the nore sensitive test to recent
changes in glucose control.

Can | have the next slide, please?

In 1990, the inportance of di abetes managenent to

knowi ng the results of glycated protein tests was
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denonstrated in a study by Larson, who showed that when
doctors and patients know their glycated protein |evels,
they were able to achieve better glucose control. W are
all famliar, | think, with the results of the DCCT or the
di abetes control and conplications trial that suggest that
when gl ycated protein |levels were neasured and fol |l owed,
that these levels correlated to reduce conplications in the
di abetic patient by as nuch as 70 percent.

The LXN fructosam ne test is inportant because of
its self-test format, which gives persons with di abetes a
first ever practical neans for frequent nonitoring of their
recent glucose control. It is noteworthy that the chemstry
used in the LXN fructosam ne test is the sane as that used
in extensively validated | aboratory fructosam ne test
met hods.

Can | have the next slide, please?

This slide shows the chem stry of the fructosam ne
reaction. @G ucose in the bloodstreamreacts with the am no
groups of all proteins, for exanple, album n and henogl obin
to formwhat is called a shift base. This shift base then
rearranges to a stable conpound called a ketoam ne, which we
refer to as the fructosamne. |In the fructosam ne test, the

sanple is made al kaline to generate an anol am ne(?), which
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is a good reducing agent. This anol am ne reduces a
catchazolid(?) in salt to generate a culled reaction
product, which is then neasured in a spectrophotoneter.

The rate of color production is directly related
to the anobunt of fructosamne in the sanple. | have
actually shown in ny own research that the |lab fructosam ne
test is clinically conparable to the Roche Laboratory
fructosamne test. And | would be nore than happy to share
with you the results of ny result research

So, what should we conclude fromthis? Sinply
that the test chem stry of the LXN over-the-counter
fructosamne test is equal to that of the commercially
avai |l abl e fructosam ne tests.

Now, | would |ike to allow Dr. Tucker to make a

f ew comment s.

DR. TUCKER: Good norning. | amDr. Ernest
Tucker. | amthe head of pathology at Scripps Cinic in La
Jolla. | have been in pathology for alnost 40 years and

have been director of clinical |aboratories in a nunber of
maj or medi cal centers and amquite famliar with the
fruct osam ne test.

| am here today because | am a consultant for LXN.

I amon their scientific advisory board and | do have this
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di sclosure that | have a financial relationship with LXN
Cor por at i on.

My first slide is a history of the sites that were
used in the studies of the LXN test for the OTC
fructosamne. W had four sites and these sites, the
i ndi vi dual patient nunbers studied at each site are
i ndi cated. The dates of the study are shown. The studies
at each of these sites followed the FDA gui dance docunents
and FDA revi ewer guidelines.

Two studies were perforned. The first study was
in June of 1996. It was a performance of the LXN test with
51 patients in San Diego and 50 patients in La Msa,
California -- 51 patients in Santa Fe. | amsorry.

The Food and Drug requested that none of the
patients in these studies receive any training on the LXN
test prior to running the test and for this, the patients
were brought in and each patient performed a finger prick
and by the sane nethod a technician then pricked another
finger in the patient and obtained a sanple simlar to that
obt ai ned by the patient.

These were conpared together. The second test
strip that was obtained by the technician served as the

conparison. The conparison was then nmade to the LXN device
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that had been cleared previously by the FDA for us in 1996.
And, in addition, there was a venepuncture sanple drawn from
the subject and this was tested in yet another system the
Roche Rotag(?) fructosam ne system

Based on the reviews that | have done of the data
and the conparisons of the performance, | believe that the
LXN test in these OIC areas gives essentially the sane
results as the test to which they are conpared.

You wi Il hear nore about this in the presentation
from John Kennedy, who is a LXN consultant, a
biostatistician, in the next presentation. But before M.
Kennedy presents that information, | would |Iike to discuss
just briefly sonme of the precision studies that LXN
performed in their 510(k) subm ssion.

Next slide.

This gives a brief view of the professional
technician's performance of the assay versus the participant
performance of the assay. As you can see, the LXN test
strip gave coefficients of variation ranging from 2.4
percent to 5.9 percent. This is shown along the bottom
portion of the slide.

The study participants who were the individual

participants are shown al ong the bottom of the slide and the
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prof essional participants along the top and you will al so
notice that their Cvs ranged in the range from2.6 to 6.6
percent, fromthe higher to | ower val ues, a conparable range
to that found by the professionals.

Thus, fromny review of the LXN 510(k) subm ssi on,
| ooking at the data and the summaries of the data that |
have seen in terns of graphic and tabular form | feel that
fromthe point of view of the clinical chem stry
performance, the LXN fructosam ne test in the hands of a | ay
user will performand is as safe and effective as any
conpar abl e devices that now are approved for |aboratory use.

| have reviewed these conclusions with M. John
Kennedy, who is a biostatistician consultant for LXN and
John Kennedy is here today to further discuss the details of
the statistical analysis of these studies.

Thank you.

MR. KENNEDY: | am going to be using overhead
slides, so if | could have the slide projector off, and if
there is any way to turn off the overhead lights at the
front of the room could we try to do that?

Good norning, |adies and gentlenen. As Dr. Tucker
mentioned, | will be presenting a brief summary of the

primary performance eval uation data that was col |l ected
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during the clinical trials of this product. Since our tine
islimted, | amgoing to present a series of nethod
conparison scatter plots. These scatter plots are drawn on
equal |y scal ed axes and di splay the singlicate nethod
conparison results of the LXN fructosanm ne assay.

This is intended for over-the-counter use by |ay
persons with diabetes. The conparisons will be to two other
test results. The first, the predicate, LXN fructosam ne
test, cleared by the FDA for | aboratory use. That was done
on a separate finger stick perfornmed by a technician.

The second set of conparisons with the results of
t he assay of venepuncture bl ood on the predicate Roche Rotag
| aboratory anal yzer and test system All this data is
presented in support of the substantial equival ence of this
assay to laboratory testing for this anilide when the OIC
assay is enployed in the hands of first tinme users.

Further, the data seemto support that the users
can produce clinically useful test results with only
reference to the package insert and instructions.

Finally, this technol ogy provides an inportant
adj unct in hel ping people with diabetes work with their
primary care physicians to nmanage their disease.

| am going to show you these nethod conpari son
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results separately by clinical trial site first and then
pool ed across the study sites for all of the approximtely
300 patents that were tested during this clinical study.

The slide you see up there in front of you, the
first slide, is the nethod conparison data of the test
devi ce perforned by the untrained participant conpared to
the results obtained on the sane device by a nedi cal
technol ogi st, using a separate finger stick done right after
t he user assay.

The data you see here is fromthe San D ego sites,
conbi ned over tine periods that were studied in San D ego.
Underneath the plot are the estimated biases that result
fromthe fitted linear lee(?) squares regression |ine.

These exhi bited biases are small conpared to the reported
results, as evidenced by the percent bias columm, which is
outlined in the box.

The pattern that you see here, going froma
positive bias at the lowest end to a slight negative bias at
t he upper end is typical of all of the data here and
partially results fromthe fact that this |inear regression
is done wth error in the x vari abl e.

Since this nmethod of anal yzi ng nmethod conpari son

data i s common, however, and is conservative, this is how
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the data is presented to you in the subm ssion before you.
As suggested in the NCCLS EP9 guideline for nethod
conpari sons and bias estinmation using patient sanples,
exam nation of the estimated bias is the proper way to
observe the joint effects of slope and intercept in a nethod
conpari son experi nment.

No outliers have been renoved fromthis data or
any of the data presented this norning. For those who are
interested, the bias that you see there neasures the
di stance of that regression line fromthe 1-1 |ine of
identity and represents what is anticipated as the expected
di fference, expected average difference, between the two
nmet hods being conpared. It is done and estinmated separately
at different concentrations as no single value is properly
representative of the behavior of the device over the entire
range.

The percent biases represented at this study site
range between plus 6 percent to mnus 8 percent, with an n
of 194 patients.

Can | have the next overhead, please?

This is the data fromthe Santa Fe site. There
are 49 patients at this site and the estimted biases are

listed at the bottom Again, the pattern is pretty
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consi stent and remai ns so throughout the sites.

The magni tudes are small conpared to the neasured
actual fructosamne levels and | wanted to nention that when
you exam ne this data and make your assessnents as to the
substanti al equi val ence of the two nethods, don't be m sl ed
by the magnitudes of the slopes and the intercepts.

The proper way to assess the effect of slope and
intercept is to examne the estimated bias throughout the
range. At this site, there was | ess data and a narrower
range of the data collected. The biases here were slightly
| arger than those in San Di ego.

Can | have the next slide, please?

This is the data which conpares the LXN
fructosam ne over-the-counter assay to the professional
assay at the La Mesa study site. The biases here were
essentially the sane as those fromthe other two sites.

Can | have the next one?

This is the data pool ed across all study sites,
all time period study. The n is 291 and the biases range
from?7 percent to 9 percent on the negative side.

That is the summary of the conparison of the over-
t he-counter assay to the professional assay.

Can | have the next overhead, please?
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| am going to run now through the conpari sons of
the over-the-counter results -- the sane over-the-counter
results, conpared to the venepuncture Roche assay. The
bi ases exhibited by the data are fairly small again conpared
to the I evels of fructosam ne being neasured. These val ues
are slightly higher at the edges of the range because of the
fact that we know | ess about bias at the edges of the data
range.

Can | have the next slide, please?

The data from Santa Fe for over-the-counter
results agai nst Roche. The data at this site was, again,
available only in a relatively narrow range and the effects
of the error index are magnified at the outer edges, but we
bel i eve are still acceptable.

The next slide, please.

This the data fromLa Mesa. One aspect, this is
the first study site involved in the study and the scatter
is somewhat higher at this site and upon investigation, it
was di scovered that the venepuncture sanples used for the
Roche assay at this site were stored for eight hours and
then run as a batch at the end of the day. This resulted in
nore error in the Roche assay and a higher scatter in the

data, with a concomtant higher effect of the error in x
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vari abl e on the regressions.

This degree of scatter was not observed at the
other study sites, which did not do the sane sort of storage
of the venepuncture bl ood.

Next slide, please.

Pooling the data fromall three sites again for
this conparison, La Mesa data has been included here.

Al t hough the poolability of that data coul d be argued, we
feel it is conservative to include it in the overal
assessnment. The estimted biases here run from 14 percent
down to the very edge, the | ower edge of the data at 14 and
up to a negative 11 percent at the high end.

It should be noted that throughout these patterns,
the smal | est biases occur near the nedical decision |evel of
nom nally 300 to 400. That is where the snallest biases are
and that is where you want the smal |l est biases to be.

Can | have the next slide here?

In order to contrast the conparison of the OIC
test to Roche to the results of the professional from Roche,
t he sane set of slides were done wth the conparison of the
professional test to Roche. This is the data from San
D ego. Again, biases on the sane order and with the same

pattern.
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Can | have the next slide, please?

And Santa Fe, again, with smaller anount of data
in a narrower range.

Next slide, please, is La Mesa, professional use
versus Roche. Ckay. The increased scatter here, again, due
to the eight hour storage of the Roche data is apparent.

And, finally, the final overhead, please, or the
final nmethod conparison. This is the pooled data, which
shows the relationship of the professional results to Roche.
We have taken the conservative approach of exhibiting the
bias at 200. | don't think anyone is clinically
particularly interested in a bias of 200, but we have
included it here down at the very |owest end of the data
just for conpl eteness because we go all the way up to the
upper end of the data at 700.

Al'l of these relative biases are quite smal
conpared to the [ evel of fructosam ne being |evel.

That is the end of the presentation of the nethod
conparison results.

Can | have the final overhead, just to reiterate
what Dr. Tucker already presented. These are the within
i ndi vidual CVvs, which resulted on a series of ten diabetics,

who were brought in and told to assay this data five tines.
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The CVs that were achi eved ranged between 2.6 and 6.6
per cent .

In conclusion, | believe that the data support the
ability of the test to produce reliable results that
correlate to the | aboratory assays of fructosam ne even from
this data, which is initial results fromfirst tine,
uni nstructed lay users, who had access only to the patient
package insert.

Now, the concl uding coments of the norning wll
be given by Dr. Donnell Etzw ler.

DR, ETZWLER  Good norning. And thank you. | am
Don Etzwil er and I am founder and now president-eneritus of
the International D abetes in M nneapolis.

| do have a limted nunber of options in response
to serving on the advisory panel for this conmpany. | have
just recently retired after 40 years of practice in
M nneapolis and many of you know ne as a |ong term advocate
or spokesperson for the advancenent of diabetes care. | am
particularly interested in the conprehensive systens
approach to chronic care managenent and that includes
conbi ning scientific know edge, patient responsibility and
cost effectiveness.

Today, | am here to speak on the risk/benefit of
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the LXN OIC fructosanine test fromthe point of view of a
practicing physician.

The achi evenent of good di abetes care, as we all
know, is largely data driven. W also know fromthe DCCT
studies and fromrecomendati ons of the Anerican D abetes
Associ ation that all persons with di abetes shoul d have
regul ar glycated henoglobin tests. Fructosam ne testing, as
we see it, is another inportant and conpl enentary data point
for clinicians.

The devel opnent of the fructosam ne sel f-test
makes it practical for the first tinme to foster frequent and
regul ar tests for fructosamne. The self-test is easy. It
is convenient. It is informed and provides information from
frequent gl ycocyam ne self-testing nonitoring.

| believe it will round out the data gap that we
have as we work with patients. Cbviously, blood glucose
nonitoring was a trenendous step forward. Henogl obin AlC,
we saw its benefits certainly in the DCCT. The tine
differentiati on between these in terns of glucose, giving
you spot tests during the day and just a |limted insight,
and then, of course, the henogl obin ALC giving you a nean
factor over about two to three nonths and now an

i nternedi ate data point seens to be highly advant ageous.
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Coul d I have the next slide?

Late | ast year we had the opportunity to supervise
an eval uation of LXN fructosam ne test system at the
International D abetes Center and at this we certainly asked
it to be evaluated by patients, by doctors and nurse
educators and including a survey anong 142 doctors, both in
internal nedicine, pediatrics and famly practice.

More on that data would be avail abl e upon request.

The purpose of this evaluation was to determ ne
the utility of OTC fructosam ne testing, as perceived by
health care professionals and the patients in which these
were both eval uated, the product anong groups who had
experience and i nexperience wth its use.

Qur study included a hands on eval uation of the
product at the IDC, as well as a survey response in which we
had 90 physicians respond. Fromthis study, we found both
patients and their health care professionals felt that an
OTC fructosam ne test would Iikely provide inportant
know edge, enhanced di abetes managenent and actually foster
a sense of personal enpowernent anong patients.

We al so coll ected physician opinion that suggested
there would be little |ikelihood of harm from potenti al

m suse of the fructosam ne self-test in the hands of
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patients, using this systemin their hones. W do have data
that we woul d be happy to share with you at a later tine.

In conclusion, fromthe viewpoint of a practicing
clinician, I amvery confortable with the risk/benefit of
the LXN OIC fructosam ne test. The potential benefits are
great. The potential risks are very small. And | regard
the availability of such an OTC fructosam ne test as an
i nportant enhancenent in di abetes nmanagenent.

| woul d be happy to answer any of the questions
t hat you have now or | ater

Thank you.

DR. BURD: Thank you very nuch.

That concl udes our presentation.

DR. NI PPER  Thank you.

Since we saved a little tinme in the open public
session, | wonder if it would be possible at this tine for
our panel to ask any questions that have resulted from your
present ati on.

Dr. Rosenbl oom maybe we will start with you and
then we will nove around the table and end up with Dr.
Habi g.

We have about -- we have got a few m nutes. So,

we can ask questions.
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DR. ROSENBLOOM  Shoul d t hese questions be
directed just at the presentation or at the material that
was distributed as well?

M5. LAPPALAI NEN: Both. You can use the materi al
that you have in front of you or if you have any questions
concerning the presentation.

DR. ROSENBLOOM | have several questions and the
first is -- the first question | have has to do with the
whet her or not this system woul d repl ace henogl obin A1C. |
am not sure that in practice one woul d need both of these.
And froma cost benefit, the henogl obin ALC runs upwards of
65, 85 dollars now in |aboratories. Many of us are doing it
in our ow clinics and not recouping fromthird parties
adequate funding to continue doing it, despite the fact that
we need that information at the tinme we are seeing the
patient.

| wonder if it really will be necessary to
conti nue both of these systenms. M colleagues and | have
t hought not, that with a good fructosam ne assay that there
woul d be situations, an occasional situation, where you
woul d want both. You would want the henogl obin ALC to be
avai l abl e, but that for nonth-to-nonth managenent that the

henogl obi n A1C m ght be rendered redundant.
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DR, CEFALU. | would like to answer that question.

My nanme is Dr. Cefalu. And actually we have
addressed that question. The question, again, | will state,
are they redundant assays? Do they share the sane
i nformation?

We have actually | ooked at that clinically. The
gl ycat ed henogl obin, an overall neasure, is not as sensitive
and we have published, in fact, in our clinical chemstry
article, where we | ooked at the correlation between the two.
One woul d argue that in a patient in which is stable and has
not achi eved recent intervention, that the correlation with
the two woul d be quite high.

However, once you begin to treat the patient and
to aggressively treat the patient, that the fructosamne is
much nore sensitive to those changes. In fact, in our
clinical chemstry study, where we achi eved aggressive
i ntervention and nonitored both average gl ucose control,
fasting sugar and fructosam ne, the glycated henogl obin
| agged behi nd consi derably the information achieved fromthe
fructosam ne and nultiple finger sticks throughout the day.

In fact, by the end of this eight week study, the
correlation wwth the two was poor because the henogl obin AlC

was still dropping, although the fructosam ne was conpl etely
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nor mal i zed.

So, ny argunent would be in a situation |ike that
that they denonstrate two types of information. One is for
nore recent changes and one over the previous two to three
nmont hs. Now, again, the argunent would be that if you have
a stable patient that has been stable for nonths, that one
or the other nmay be indicated. However, to pick up the
short term changes in managenent, this is clearly the
advant age of the fructosanm ne and we have that docunented in
a nunber of articles.

DR. BURD: M nane is John Burd.

As pointed out in Dr. Etzwiler's presentation, we
really are not as a conpany neki ng a statenent about not
usi ng bl ood gl ucose testing or not using henogl obin ALC
testing. W see the fructosamne test, especially as a
self-test, very conplenentary to the tests that are
currently being done today so that patients still wll
utilize their blood glucose testing and for the physician
that is seeing the patient, only occasionally, every three
nont hs, then the glycated henogl obin test may still provide
t hem very useful information

It may al so be worth noting that glycated

henogl obin testing, although it is clearly established as
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the gold standard, its use is still lagging in the general
di abeti ¢ managenent program

DR. CEFALU. | would like to make one ot her
statement. Again, | think we need them both. The
fructosamne -- trends in the fructosamne will predict the
| ater glycated henoglobin test. So, | don't think it is
going to replace. | think it is just a nore sensitive test.

DR. ROSENBLOOM | am not sure | have heard
anything that conflicts wth the notion that, except for an
occasi onal situation where one would want to | ook at recent
changes and nmake decisions on that relative to long term
t hat the nunber of henogl obin A1C determ nati ons woul d be --
woul dn't be markedly reduced by having this data avail abl e.
But | think that those conparisons need to be nade. | don't
think that both of them are necessary.

DR. ETZWLER Don Etzw |l er.

Certainly changes in therapy, you would like to
eval uate at intervals and, as a matter of fact, in insulin-
dependent young diabetics, | usually like to |ook at the
| ast two weeks of data. The reason for that is -- well, an
exanpl e would be living in Mnnesota, young children, who
are gathering data by bl ood glucose nonitoring, let's say,

bet ween March and April and they cone in and see you in June
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and if it is a downl oad even of glucose nonitoring at that
point, you are dealing with sort of pooling of data and
henogl obi n A1C refl ects over a three nonth peri od.

It is dark fairly long in Mnnesota and it is
fairly cold. So, if I use that kind of back data over three
nmont hs now to change ny dosages in June when the sun is
going to be up there until 10 o'clock at night and that they
are now out of school and very active, that gives ne a very
[imted -- | am pooling too nmuch data and what | really want
to know what has happened recently to them

So, very frequently, although we are presented
with all of this data by glucose nonitoring, | sort of |ook
at to say are they doing it, are they changing, but the data
that | make decisions on are the |last two weeks usually. |
like a two week period for evaluating data because it gives
me two Mondays and two Saturdays and two Sundays and the
basic thing in adjusting insulin dosage are really | ooking
for patterns. These days and activities vary. So, if |
make an alteration, it is very helpful to have a playback in
two to three weeks.

Now, within the DCCT, even though henogl obin A1C
reflections over a two or three nonth period, we obtain them

every nmonth and we use that data every nonth, not only to
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manage patients, but all of the sites were surveyed and it
was sort of a nudging factor. |If your AlCs were noving up a
l[ittle, even though they were at nonthly intervals, action
was taken. So, it would have been very hel pful when you
have a patient whom you are changi ng nedi cations or there
are drastic changes in activities and so forth, to have a
two week check on that.

We currently try to do that by phone call. The
probl ens with phone calls are if you are dropping, you know,
two weeks of data, blood glucose, you are dropping about 56
-- 40 to 50, perhaps, tests during that period of tine. It
takes a long tine to gather. W found in the DCCT when we
wer e doi ng weekly assessnents of these patients, it took 15
to 20 m nutes because you don't just say, gee, | had a 30 --
a patient doesn't just say | had a 35. You say 35. You
know, what caused that.

So, when we | ooked at the costs of nonitoring that
we did in the DCCT, we are tal king about nmajor costs. You
are tal king about 15 to 20 m nutes of professional tine.
Now, nost physicians don't make those kind of call nme in a
coupl e weeks mai nly because it is a trenendous tine
consunpti on.

And the other factor is consequently it is costly
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and, third of all, you are liable. So, if you had sort of a
fructosam ne that m ght give you a nean over that period, it
woul d be much nore rapidly transmtted and probably used
very frequently.

DR. ROSENBLOOM | should clarify the situation
where | would see both sets of data or both kinds of data.
O value would be the individual who has a ten day illness
or a five day illness, can have quite a remarkabl e increase
i n henogl obin ALC and then you see thema nonth |ater.

Henogl obin A1C, which is nore responsive to sin and to
repentance, as Bob Tattersall once said, may still be

el evat ed; whereas, your fructosam ne may be | ow and that
m ght have sone educational val ue or whatever.

But, in general, | think what | amhearing is that
fructosam ne offers a better way of nonitoring diabetes
clinically than does henogl obin AIC. Now, | don't use
fructosamine. So, this is a very unbiased coment.

DR. CEFALU. There are actually sone clinica
states in which fructosam ne may be nore advant ageous and
one of those is pregnancy, where you get a henogl obin AlC,
you do not want a glucose control for the two nonths
previously. You want it for the previous two nonths. So,

just wanted to add that.
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DR. ROSENBLOOM Well, that is -- we can drop that
i ssue for the nonent, but it does relate to ny other
guestion. The packaging of the strips -- | was very
concerned about the stability of the strips, having done
sonme studies on other kinds of strip stability -- is six
strips per bottle with a shelf life after opening of four
weeks. That neans that the person would have to test every
-- that is 28 days. Six into 28, every five days to use up
the strips. That does not seemto be consistent with the
recomendati on of the frequency of testing, which would be
every coupl e of weeks.

| would |ike sone explanation of the rationale
bet ween this.

DR. BURD: Wwell, the final packaging for the
product is actually still being considered and the stability
testing of the product relative to open shelf-life stability
and so on is still taken into account. So, the final
packaging, if six tests per strips are the final packaging
decision, we wll be sure that the package has at |east a
three nonth open bottle shelf life.

DR ROSENBLOOM  Ckay.

In the response to Question 10 in the packet,

there is a great deal of blood glucose nonitoring data, nore
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than | get in a typical clinical fromthe same nunber of
patients. | wondered -- either | mssed it or | didn't
qui te understand your response to the question -- was any
attenpt nmade to correlate that bl ood glucose nonitoring data
with the fructosam ne assay? For exanple, in the early
studi es of henogl obin ALC, it was remarkabl e how good the
correlation was with a single blood glucose, |eading sone
people to say, well, that is very interesting but why not
just do a bl ood gl ucose.

O course, correlation is a lot different than
i nformati on you get from an individual patient.

DR. BURD: The way these studies were perforned,
again, at LXN, we advertised in the newspaper for volunteers
to conme in for the study and basically we asked the patients
to bring intheir diaries. And as | amsure you know, the
correlation of glucose test results to fructosam ne is going
to be very dependent upon the nunber of times the patient
happens to test and the tinme of day at which they test.

So, we actually did not rigorously go through and
conpare that individual blood glucose test data to the
fructosam ne data. However, there are literature studies
t hat have been done --

DR. ROSENBLOOM There are statistical nethods for
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correcting for the frequency of testing and so on.

In any of your studies, DR Cefalu, do you have
t hat dat a?

DR. CEFALU. Yes, we do. 1In fact, we have -- to
alleviate the problemof nultiple devices in patients, what
we have done is studies where we have used one device and
asked the patient to check their blood sugars at specified
ti mes throughout the day. These tines were before neals and
at bedtine. And we did these studies for six to eight weeks
at a tinme and we actually did weekly fructosam nes, weekly
aver age bl ood glucoses and then | ooked at the correl ations
weekl y.

What we found was that -- and this is published
data -- that the fructosanmine has its best correlation with
the one week data and al so by two weeks. By the tine you
get out to six weeks, the correlation in our study was |ike
.49; whereas, the henogl obin ALC had a poor correlation the
first week and increased, so they are actually inverse
agai n, supporting our point that you are really measuring
two tinme frames for glucose control

But I will be happy to share that data with you.
We have done those correlation studies with one neter, with

specified tinme points and the fructosam ne did correl ate.
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The | aboratory testing did correlate quite well wth the
home gl ucose test in this system

DR. ROSENBLOOM | just have one nore question of
what has cone up in the discussion

it is stated that the device is not recomrended
for use in pregnancy, if | recall. And, yet, pregnancy
woul d seemto be one of the best indications for one to two
week eval uation of bl ood gl ucose average.

Coul d you expand on that a bit?

DR BURD: Yes, | can.

Basically, that |abeling cones fromthe predicate
| aboratory fructosam ne test devices, where the FDA has
request ed because there is sone controversy about the
utility of the fructosam ne test. There is data that
indicates it is useful and data that indicates that it is
not useful. Since we have not done studies on its use in
pregnancy, that is the reason that that bit of labeling is
i ncl uded.

DR. ROSENBLOOM | will relinquish the questions
to Dr. Kurt.

DR. NI PPER: Thank you, Dr. Rosenbl oom

Dr. Kurt.

And when the respondent replies, it helps the
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person on who is doing the taping to just state your nane.
I know that seens redundant, but help us out there, please.

DR KURT: | amDr. Tom Kurt from Dal | as

| have two principal questions. The first has to
do with the test strips thenselves. The pricing of such a
testing device is often such that the device is priced | ow
and you are selling actually the strips. Consequently,
patients have been known to cut test strips in two to save
noney.

Have you | ooked at the kinds of results that you
m ght receive under these | ess than ideal circunstances when
patients are cutting test strips in tw to save noney?

DR. BURD: W have actually built that into the

device. It would be virtually inpossible. It is a nolded
plastic test strip part that cannot be di sassenbled. It
woul d not function if it tried to be -- sonething |ike that

tried to be done.

| amsorry. This is John Burd speaking. So, the
fructosam ne test cannot be adulterated in that way.

DR KURT: M second question has to do with the
testing, which was described as ideal at a maxi num
tenperature of 81 degrees Fahrenheit. Wen you are in nore

tropi cal circunstances, such as San Diego or living in
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Hawai i, where sonetines the anbient conditions are such that
there is not air conditioning, but you have an anbient flow
t hrough a building, rather than air conditioning. The
tenperature m ght be 85, 87 degrees. Have you |ooked into
t he actual anbient test circunstances and the results that
you get under those anbient conditions?

DR. BURD: John Burd speaki ng.

Yes. Basically, the neter for the fructosam ne
test has tenperature nonitoring as part of the system so
that if the anbient tenperature is outside of the acceptable
range, it would not -- it would give an interimnessage,
whi ch woul d say that the test is outside of that range.

The other thing that may be relevant to that is
that the fructosam ne test is an occasional test, so that it
is not sonething that you -- it may be dissimlar to the
gl ucose test, where you would want to carry it around with
you and do it on a regular basis. The fructosamne test is
meant to be an occasional test. So, | guess we inmagined
that for the nost part it would be used in the hone.

DR. NI PPER. Thank you, DR Kurt.

DR. ZAWADZKI : My nanme is Joanna ZawadzKi

| have a couple sort of technical questions. |

can't really visualize the difference between the |aboratory
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nodel and the nodel that woul d be for over-the-counter use.

DR. BURD: Basically, the test strips are
identical. The fructosam ne tester for hone use is the sane
as the tester for laboratory use and our intent really is to
have the device for sale to the honme market, but we wanted
to establish that the LXN fructosam ne test was equival ent
to the | aboratory version and that is the reason that we did
the studies and did the 510(k) subm ssion for the | aboratory
use.

The test is neant to be done with capillary bl ood,
so that its use in the |aboratory may be very limted.

DR. ZAWADZKI : So this |aboratory equi pnent | ooks
just |ike the hone equi pnent woul d | ook?

DR. BURD: Yes -- John Burd here -- yes, it would.

DR. ZAWADZKI: The other question that | was
t hi nki ng about as | | ooked at these clinical study results
is that they were obtained at discrete tines, at two
different tines, a whole cluster of results. Have you done
any studies of individual meters over time using the neter
every two or three weeks to see if the results are stable
over time?

DR. BURD: These are studies that are done at LXN.

Vi vianne, would you like to make a comment on
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t hat ?

M5. NOETZEL: Vivianne Noetzel, vice president of
clinical and regulatory affairs at LXN Corporation.

We do quality control testing of the neter and of
the test strips in the |aboratory. However, we have not
done those clinical studies out in the field. So, the test
itself and the test strips -- the neter and the test strips
have been tested as a quality control neasure at the
conpany.

DR. CEFALU. | can comment on the use of the neter
-- WIIl Cefalu -- comment on the use of the neter weekly
because our recent data that we did, if | could share that
with you, where we did a six week study, where we | ooked at
the sane neter and | ooking at the |ab fructosam ne every
week and | ooked at the clinical validity and the clinical
validity or the changes in fructosam ne denonstrated by the
LXN neter were conparable to what we got with the
venepuncture and the | ab fructosam ne.

So, on a clinical level, the weekly change was
conpar abl e and our CVs were simlar between those weeks.

DR. ZAWADZKI: Is there any calibration that the
i ndi vi dual person woul d have to do?

DR. BURD: The OIC fructosam ne test is very



48
simlar to many of the blood glucose devices that are on the
market. Basically, the neter has a check strip to assure
that the nmeter reads properly and we al so have a
fruct osam ne control solution, a liquid control solution,
that if there is any question, the user could run a test
with this control solution and it has to give a value within
a certain range.

This is John Burd respondi ng.

DR. NIPPER  Dr. Cooper.

DR. COOPER.  Thank you.

| have three questions. The first question there
may not be an answer to, but | would just |ike to know your
and perhaps your statistician's opinion. The purpose is
just to help ne understand the data that were presented.

In the correlations, the curves, all of the curves
had, if you will, a standard across the abscissa and the
test, what is being tested on the ordinate, and they all had
the sane pattern, no matter how you worked it and all the
di fferent approaches all had the same pattern and there was
sort of a -- the ideal curve would be a 45 degree angle
going up and all of these kind of sloped down.

Just for ny understanding of the presentation of

the data, is there an explanation for that?
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MR. KENNEDY: There is, indeed, an explanation for
t hat .

Li near | ee squares which was used to fit those
regression |lines operates under a basic assunption that the
x variable is known exactly w thout neasurenent error. |In
clinical chemstry, in clinical diagnostics in general, that
is rarely true. So, unlike calibration, the x variable has
i nherent error.

The effect of inprecision in the x variable is to
bias the regression |ine down. The slope will be | ower than
it actually should be in truth. The intercept wll be
higher. That is particularly enphasized when the range of
the data is very narrow, such as it is in a couple of the
individual sites. That is one of the primary reasons we
pool data across sites, to get an adequate range of the
dat a.

However, it turns out that the net effect of that
| ower slope and the higher intercept is really only
appreci ated when you use that regression equation to
estimate the bias at the various concentrations. So, even
t hough that regression is, indeed, biased slightly downward
with the intercept bias slightly upward, the net effect in

terns of estimated bias is quite small across the range.
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So, that is why you see those |lines being | ower
t han 45 degrees, but the net effect is still |ee squares.
It is still the best fit line for mnimzing the anount of
error inthe line direction. And we see this all the tine.
It turns out we go to nore extraordinary efforts
to change those lines and get a better estinate of the true
relationship if, indeed, the estimated bias turns out to be
clinically unacceptable. It wasn't so in this case so we
did not go to the extraordinary efforts of using sone of the
ot her nmethods that are presented by NCCLS.

DR. COOPER: Thank you. That was very hel pful

DR. NIPPER  And you are, of course --

MR. KENNEDY: | apol ogize. This is John Kennedy.
DR. NI PPER  Thank you.

DR. COOPER: Thank you. That was very useful

The participants in the studies, | didn't see the

ages. Do you know the distribution of ages of people? And
| amparticularly interested in the nunber of people over
65.

DR BURD: | will differ that question to Vivianne
Noet zel , our VP of clinical and regulatory affairs.

M5. NOETZEL: | have an overhead that will show

the distribution. This was also included in the 510(k) in
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the |l ast portion where we have the questions fromthe FDA
and you can see the age distribution right there.

DR. COOPER  Thank you.
My final question, if I may, | understand,
al t hough I have no personal know edge, that acute phase

reaction proteins can interfere with tetrazoline(?)

calorinmetric tests. |In other words, apparently when people
get ill and they produce acute phase reaction proteins, it
wll interfere with simlar type tests. Have you expl ored

that with this particular test?

DR. CEFALU. W have sone unpublished data, where
we did a tetrazoline test in acute M patients at the acute
event and after they were stabilized and showed no
difference. That is just our unpublished observations with
t hat .

My nane is WIIl Cefalu.

DR. NI PPER. Thank you, Dr. Cooper.

Dr. Goldsmith.

DR. GOLDSM TH: Thank you. Barbara Gol dsmth.

Actual ly, Dr. Cooper raised the question that I
had and that had to do with the distribution of ages,
particularly in children.

Also, to this, he said that with children who
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obviously are nore labile, particularly when they are first

di agnosed as havi ng di abetes, you would want to know what

their control is. | wanted to know if you had done any -- |
didn't see in the data, other than five -- | think you had
an n of five less than 20 years old, but, of course, | don't

know how ol d those children were.

Have you done children? |f you haven't, are you
pl anning to? And would you exclude suggesting that children
shoul d be -- should have your test perforned in your insert?

DR, ETZWLER  The studies that we -- Don Etzw | er
-- the studies that we conducted were strictly utility
studies of is this acceptable to you, do you understand the
concepts with patients. W have not done the clinical
st udi es.

DR. CEFALU. W haven't done the clinical studies
with the LXN fructosam ne but we have done clinical studies
with the lab fructosamne, in fact, in a diabetic canp
setting, again, |ooking at finger sticks and five tinmes per
day over a week and that showed that the fructosam ne
actually did correlate quite well to the overall average
gl ucose that week and over the two week di abetic canp, there
was showed a reduction in inproved glucose control. There

was al so an inprovenent in the |lab fructosam ne
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But | haven't done it with the over-the-counter
fruct osam ne

DR. GOLDSM TH. How ol d were these children?

DR. CEFALU. These children ranged in age from
about six to about sixteen. This data was presented in the
Ameri can Journal of Medical Science many years ago.

DR. GOLDSM TH. Do you feel then it woul d be
inportant to do these sanme studies with the over-the-
counter?

DR. CEFALU. Well, we showed that the clinical
validity in pediatrics was conparable to the sanme that we
saw in adults. | can just talk on the clinical validity and
we showed no difference and no uni queness in the pediatric
popul ati on, conpared to the adult popul ation.

DR. NIPPER. Thank you, Dr. Goldsmth.

| have a coupl e of questions and maybe you coul d
hel p me understand and nmake sure | haven't m sunderstood how
the test will be used.

When you open your jar of strips, Dr. Burd, there
isin a sense a calibrator or a lot identifier strip in that
jar. In other words, explain a little nore to ne about how
a person would actually log into the systemand identify

which ot is being used and so forth.
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DR. BURD: Again, the design of the LXN OTC
fructosam ne test is very simlar to many of the bl ood
gl ucose testing systens. Basically, every |lot of strips
wi || have a code nunber and the code nunber on the box and
on the bottle would have to be entered into the LXN neter to
establish the proper code for that test. So, it is very
simlar to the blood glucose testing systens.

DR. NIPPER. Ckay. Do you key that |ot nunber in
every tine you use the systemor just once when you key in
that |ot?

DR. BURD: It basically stays in until you chance
it, simlar to the bl ood gl ucose.

DR. NIPPER. So, you could potentially have a new
| ot of strips and not key the new | ot nunber in and stil
get nunbers?

DR. BURD: That is a possibility. There is no
fail-safe. Again, it is simlar to sone of the other blood
gl ucose tests.

DR. NIPPER How many |ots of strips roughly have
you made now and what kind of lot-to-lot variability would
be introduced if a user at home nmade that m stake?

DR. BURD: W are now up in the twenties of lots

of product and basically the results fromlot-to-lot are
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very simlar. | cannot give you a quantitative answer on
what that would be, but all | can say is that the standard
curves fromlot to |lot have been very simlar with the
materials we have nmade to date.

DR. NIPPER.  You can understand the notivation
behi nd ny question. | amlooking for the worst possible
case where sonebody would forget to enter it or just be |ax
or sonething like that. Wuld it actually hurt then? So,
that is the notivation for my question.

That is all the questions | have for now.

Dr. Rej.

DR. REJ: | have a couple of remaining questions.

| amcurious if there have been any studi es done
with di abetics, who are nonitoring fructosam ne over a
period of time. Has there been any perception on the part
of those diabetic patients that daily nonitoring of glucose
is now | ess inportant because they have this sort of average
-- nonitor of the average glucose |evel over a period of
time?

DR. BURD: Well, again, our company intent and our
| abeling indicates that patients should not -- you know,

t hey should basically do the testing that is instructed to

them by their health care professional. This is John Burd
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speaki ng.

So, again, we see the test as totally
conpl enentary to the gl ucose --

DR. REJ: | amaware of your recommendation but |
am curious as to whether those studies have been done,
whet her any of your physician consul tants have had any
experience with patients, whether they actually see that
t hat m ght happen.

DR. CEFALU:. | can only render an opinion that |
don't -- in the patients that we use it on, | have not
pi cked that up, that they feel that glucose nonitoring is
any |less inportant.

DR. REJ: So, you don't see that as a --

DR. CEFALU. M personal opinion, no.

DR REJ: In the response to an earlier question,
it is nmy understanding that the over-the-counter product is
identical to the | aboratory product, the actual neter?

DR. BURD: Yes.

DR. REJ: That wasn't clear fromthe subm ssion
that they were, in fact, identical. That being the case, |
see fromyour overall summary data that you have excell ent
coefficients of variation both for professional and patient

performtesting.



57

The sort of scatter that | see in conparing them
t he over-the-counter product, which is the sane to the
pr of essi onal product, seens to ne a little bit |arge when
you | ook at coefficients of variation of 2 percent and we
are basically conparing apples to apples not apples to
oranges. | amwondering if you could give ne an idea of why
this scatter seens a lot larger than | would if | was
conparing identical products.

MR. KENNEDY: John Kennedy.

Yes, it is. The variation that we reported is
W thin subject variation, which is really the operative
variability that we woul d expect within a subject using this
test over and over again. The variability that you observe
in the nethod conparison data is a conbination of two
factors. First of all, it is a sum-- an adjusted sum of
the error in both x and y, because we were using the
prof essional test as x and the participant |ay user as y.
So, the scatter is going to be sonmewhat greater because of
t he conbined effect of both of those.

Also, it is between patient variability and finger
stick variability. Wen you take the finger stick data,
there is going to be a sanple bias introduced, a smal

sanpl e bias, hopefully. And that is what the net effect is.
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That will be different every time you take a finger stick
froma different patient or the sane patient.

We have neasured the within subject variability --
that is the data presented at the end -- the 2.6 to 6.6
percent. The nethod conparison result conbines all of the
variabilities, the matrix effects, sanple effects, finger
stick effects and the joint error of the two. That is why
you see greater variability in that data.

It is quite simlar to the data we see for finger
stick data and the gl ucose nonitoring.

Does that answer it?

DR. REJ: You provide sone insight as to why there
is a nuch larger variation but I -- it still seenms to ne
that the variation now that | know that the over-the-counter
product is, in fact, identical to the professional product,

I woul d have expected it to be better, based on the
preci sion data.

You believe that all of those differences can be
accounted for that sanple, the sanpling variation?

MR. KENNEDY: They all conme into play. You can't
sinmply take the within subject variability and extend it to
what is likely to happen over many subjects, over nmany

sites, many sanplings. Again, these are all first tinme
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sanplings fromeach of the users.

Yes, the scatter is higher. 1 can't address why
it is. W haven't separately neasured each of those. Wat
you see, a nethod conparison experinent, essentially
conbi nes everything, all of the sources of error product are
allowed to influence what you see there and that is the net
effect of all of those without an attenpt to separate them
into their conponents.

DR. REJ: One final question.

How di d you go about determ ning the recommended
reference values for this systen? And can you clarify for
me what they are?

DR. BURD: Well, again, we rely upon the history
of -- this is John Burd speaking -- the history of the
fructosam ne, the data and the predicate devices. The Roche
nmet hod, one of the predicate devices that we used basically
| ooked at a | arge nunber of normal, non-diabetic patients
and the range for fructosamne is below 300. It is in the
290 mcronolar range. It is the upper |limt for non-

di abetic patients.

In our LXN | aboratory subm ssion, we al so

performed simlar studies and found a simlar range. So,

300 is kind of a reasonable sort of breakpoint between
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nor mal s.

DR. REJ: Maybe you can help ne on page 37 of your
subm ssion, you have reference values of 1.8 to 2.7
mllinolar.

DR. BURD: Wen we did the | aboratory subm ssion
over a year ago, basically at that point we were using a
correlation to the Signa nethod for neasuring fructosam ne
and the units for the Sigma nethod are in mllinolar versus
t he Roche nethod and the Berringer Manheimare in
mcronolar. As it turns out, there is a relationship there
of about a factor of 100.

So, | don't recall the nunber -- you just told ne
the mllinolar value, again, is correlatable to the Roche
m cronol ar val ue.

DR. REJ: And you don't think it would cause -- |
amwel |l aware of nethod-to-nethod differences and probl ens
in calibrations. | suppose for sone things that is not
definabl e as fructosam ne, which is sort of a catchall for a
| ar ge nunber of anilides, but having these widely reference
val ues fromone systemto another for individual patients,
is that a problen?

DR. CEFALU. Can | address the -- the fructosam ne

nmethod he first reports were up to 2.7 is what we consi der
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the first generation and there have been nunerous changes in
that assay in addition to howit is standardized through
i ncorporation of uricase(?) in the assay to overcone sone of
t he probl ens, where the second generation, |I think, is what
is nost comonly used now.

| don't know if anyone that is currently neasuring
-- and | would agree with John that -- we actually did sone
of those reference range studies for Roche in over 250
patients and the upper limt was about 285 to 300 m cronvol e,
as what you are seeing in the fructosam ne.

So, the range reported -- the suggested range for
the LXN is, indeed, what is conparable to the second
generation fructosam ne, which is now what is used in this
country. It is not the first generation.

DR. REJ: Then it has been superseded by a new
cal i bration procedure.

DR. NI PPER. Thank you, Dr. Rej.

Dr. Boughnan.

DR. BOUGHVAN: Thank you. Joann Boughman,

Uni versity of Maryl and.

| would |ike for sonebody to sumarize for ne

because | amjust a little bit confused -- sone of these

devi ces have been neasuring plasma | evels of fructosam ne,
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some serum |l evels, but the OIC device that you are proposing
is on capillary whole blood. AmI correct there?

DR. BURD: Yes.

DR. BOUGHVAN: And it was the Roche device that
uses serum and the LXN | ab device and OIC device, both
measure whol e bl ood | evel s?

DR. BURD: John Burd. Yes, that is correct.
Wuld you like ne to give a little bit of a --

DR. BOUGHVAN: Could you just sunmarize that
because we have on the axes sonetines it is whole bl ood
versus serum plasm versus plasma and so on. |If you could
summari ze, it would be hel pful.

DR. BURD: Sure. Wen we did the initial
correlation of the LXN test to the |aboratory test for the
| aboratory 510(k), basically we | ooked at the conparison of
the LXN test with bl ood and plasnma and conpared that to the
| aboratory reference nethod, which is a serumor plasm
test.

We then went on to do our OTC studies. W
basi cal |y conpared finger stick blood correlation to the
Roche net hod, which uses a venepuncture sanple and plasm
fromthe venepuncture sanple. So, it is the LXN capillary

versus the venous Roche plasma net hod.
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DR. BOUGHVAN: Ckay. Thank you.

| have a few questions on the | abeling and sone of
the information that is either there or, in fact, not there.

In the LXN | ab device inserts, there was a
reference to fasting blood not required. Nowhere in the
materials that would be given to a patient does it nake any
reference to whether the sanple should be collected fasting,
non-fasting, whether it makes a difference or not.

Were you planning on giving any advice with regard
to that or any recommendati ons?

DR. BURD: Well, again, historically the
fructosam ne value -- this is John Burd speaking -- the
fruct osam ne val ues do not change |ike bl ood gl ucose test
results, so that it really does not natter if the bl ood
sanple is froma fasting sanple or a non-fasting sanpl e.

DR. BOUGHVAN: It seenmed to ne that it mght be
hel pful to so state sonmewhere in the |abeling.

There is also a question -- and | am gl ad sonebody
rai sed the issue about the test strips and the | ength of
time they have for shelf life -- there was also an
i ncongruous set of statements in the inserts where the
recommendation is to do the fructosam ne OTC test once every

week to two weeks; yet, in the care of the neter, it states
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you are supposed to clean the neter every week.

Does this nean if you are only testing every two
weeks that you are supposed to clean it nore than you
actually use it or do you -- there is a -- could you conment
on the incongruous statenent?

DR. BURD: This is John Burd.

Yes. If the user is not using the nmeter, then
there woul d be no need for themto clean the neter. So,
that is sonething that we can attenpt to clean up in the
| abel i ng.

DR. BOUGHVAN: Ckay. There was another reference
in the | abeling sonewhere that there were no studi es done or
there was no know edge of, | guess, interference due to
phar macol ogi ¢ or pharmaceuti cal substances. Has any of that
testi ng been done or would the statenent renmain the sane?

DR. BURD: This is John Burd. | think I wll
defer that question to Vivianne as far as the interfering
subst ances studies that were done with the device.

M5. NOETZEL: | think you are referring to in the
[ ab fructosam ne, where we stated that those studies had not
been done. They still have not been done.

DR. BOUGHVAN:  Ckay.

Then | have one nore question there -- well,
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actually two nore questions. On the insert on page 16, it
says that if your blood sugar protein test result is higher
or lower than you think it should be, you should do three
things. First, you check the test strip. Then you check
the nmeter test wi ndow and, thirdly, you repeat the test.

Does that nmean that a patient should collect a new
sanple and repeat the test or is it only the use of another
strip? It would be a new stick?

DR. BURD: John Burd. Yes, it would be a new
finger stick.

DR. BOUGHVAN.  Ckay.

And the last question has to do with the materials
with the packaging as well on the Iimtations and
precautions and recognizing that this is detail beyond usual
human use studies or human factors studies, | had sone
concern about sone of the vocabulary used in the |imtations
and precautions for an OIC device, including the terns
"neonatal ," "whol e blood hematocrit” and "high fatty
substances,” with indicated | evels that a patient m ght or
m ght not know about thensel ves.

| wondered if there had been any if not systematic
study, any questioning of patients about know edge of such

vocabul ary terns.
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DR. BURD: Again, | will defer that question to
Vi vi anne Noet zel

MS. NCETZEL: Wen we were starting our blood
gl ucose test, we worked with one of the FDA revi ewers and
she recommended that verbi age.

DR. BOUGHVAN: Ckay. Thank you.

DR. NIPPER Before you start, ny ticker says we
have got about four m nutes before we start another
presentation and then, just so the rest of the panel doesn't
feel neglected, we will cone back to you and start with you
when t he open panel neeting cones up.

Dr. denment, would you like to go ahead?

DR. CLEMENT: Sure. O | could defer ny tinme if
there are any burning questions.

DR NIPPER  Dr. Harrington Falls.

DR. HARRI NGTON FALLS: Beverly Harrington Falls.

| just had a question regarding the over-the-
counter versus prescription use. In ny experience, patients
will borrow famly nenbers, nonitors and do all sorts of
things trying to self-diagnose. |s there any consideration
i n warnings over use of the nonitor if no diagnosis has been
gi ven?

DR. BURD: | think I will again defer that
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guestion to Vivianne Noetzel.

M5. NOETZEL: Vivianne Noet zel .

I f you notice in our expected results, even if
they were to test, they would not know what their correct
range for themis. So, they would still have to contact
their health care professional.

DR. NIPPER  Well, | have advice that we can go
ahead and not neglect the rest of our panel. | wll not be
i ke Father Tine today.

Dr. O enent, you have been very gracious to defer,
but we will conme back to you and ask for your questions now.

DR. CLEMENT: | can't side step this one then, |
guess.

DR NIPPER If you do not have any questions, we
won't fire you off the panel if that is the case.

DR. CLEMENT: Ch, no, | do have questions.

One of the questions was actually a follow up on
your comment on the | abeling and it has to do on page 13
with the | abeling about what to do -- what test result wll
you get when you test your blood. Cbviously -- and the
wording is extrenely conservative. Basically, it just says
t hat your test results should fall within a target range

recommended by your health care professional.
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The issue that | have is that since nost health
care professionals, not just endocrinol ogists and fol ks
interested in diabetes, but the folks that primarily see
t hese patients, which are the primary internists,
pedi atricians and so forth, they don't have any idea what
the normal range of fructosamne is. Wat | see is that
these folks -- there is going to be a trenendous anount of
confusi on based on the | abeling.

| understand the reason for that. As a conpany,
you want to be very conservative and not try to actually
extrapol ate that this nunber equals this average of a bl ood
sugar, but | foresee that when this -- if or whenever this
gets out, available in the hands of the consuner, there is
going to be a trenendous anount of confusion, there is going
to be a trenendous anmount of phone calls to the physicians
of fices and the physicians' offices won't know how to
respond to it because they have generally been using AlCs
and not fructosam ne.

Can you comment on that? And how you woul d get
around that |earning curve, so to speak, between the
consuners and the practitioners?

DR BURD: Basically, again, it is -- | think it

may have sone simlarities to the early days of the hone
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bl ood gl ucose testing, where it took tine for people to
beconme educated as to what the correct sort of timng of
taking the test and what the results shoul d be.

This is John Burd speaking. W actually -- in the
literature, there is a correlation between bl ood gl ucose --
aver age bl ood gl ucose results and henogl obin A1LC results,
whi ch cane out of the DCCT study and there is published
literature that correlates fructosam ne val ues to henogl obin
AlC results. So, in fact, sonme of our educational
literature does have a nonogramthat conpares average bl ood
gl ucose to fructosamne results to henogl obin A1C results.
We actually have an overhead of that, if you would like to
see what that | ooks Iike.

DR. CLEMENT: | think that would be hel pful for
t he audi ence.

DR. BURD: Ckay.

Then, again, this nonogram shows on the left side
here the glucose in mlligranms per deciliter, the average
bl ood gl ucose and the henogl obin A1C results on the right
hand side and then the fructosam ne values that correlate
with those sorts of values. So that in a nmanagenent program
if -- so that you can see here that fructosam ne val ues are

correlatable to both average bl ood gl ucose and henogl obi n
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AlC.

DR. CLEMENT: That is very helpful. | would
recommend that sonme type of |abeling or that nonogram
actually be put in the patient handouts because | can see
just trenmendous anmounts of confusion and the primary care
physi ci ans woul dn't know how to deal with it.

My second question has to do with not your
interfering substances so nmuch but on the earlier and maybe
in the first generation fructosam ne assays that Dr. Cefalu
was alluding to did have falsely elevated, falsely |ower
nunbers wth situations of dispronema(?), |ow albumn
states, which we see a lot of in folks wth end stage
di abetes, particularly when they are associated with
nephrotic range proteinuria. | can use nore nedical terns,
but there are alterations in the protein in the blood that
can interfere with the assay, on the earlier assay.

Have you found that with this assay? Again, | did
not sit in the hearing for your original professional --

DR. BURD: Dr. Cefalu would Iike to respond.

DR. CEFALU. Actually, that is one of the major
advant ages of this second generation based on the
standardi zati on. There was sone concern with the first

generation assay that hypoproteinema or the albumn | evel



71
actually did affect the neasure.

We have studied that with both the first and the
second and because of the nodifications in the second
generation, particularly with the standardi zation, that we
did not feel that there was a protein effect. W reported
this in elderly patients where proteins were as |ow as 2.

We didn't see that a correction for al bum n was necessary.
This is for the second generation.

This is, | think, as far as | am concerned, one of
t he advances between the first and second generation, which
is currently what we are neasuring.

DR. CLEMENT: kay. Thank you very nuch.

DR. NIPPER  Thank you, Dr. d enent.

Do you have any other questions, Dr. Harrington
Fal | s?

DR. HARRI NGTON FALLS: No, thank you.

DR. NIPPER. M. Rosenthal.

M5. ROSENTHAL: One of the advantages of being so
close to the end is that nost of nmy concerns have been
addressed already. Dr. Cooper addressed ny concern about
the slope of the regression line. But | was just curious
and -- John Kennedy, | believe his nane -- did explain that.

If you reversed the axes, if you had the patient say or the
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-- yes, the patient as your x axis instead of your y and
vi ce-versa, would we see the sane slope on that |ine or
would it be reversed. Wuld we see a steeper sl ope?

MR. KENNEDY: John Kennedy.

| don't know what the slope would do if you
reversed the axes. W are so conditioned to think of the
test nethod as the y axis and the conparative nethod as x.
What woul d happen, the slope would be higher, certainly
higher. It would al so be biased downward because,
obvi ously, even when you reverse the axes, then your new X
axis is still subject to error in neasurenent.

So, it would be lower than it really should be to
get at the truth. But ny guess is it would be a higher
sl ope because if you nultiply the slope of x ony tines the
sl ope of y on x and take the square root, you get the
correlation coefficient. So, it certainly would be higher.

M5. ROSENTHAL: Ckay. And | had one ot her
guesti on.

One of the last slides that you showed us was a
precision study of ten participants with very smal
coefficients of variation. Could you tell us a little about
those ten participants? Wre they trained? Wre they not

trained? Were they randonf?
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DR. BURD: Again, | will defer that question to
Vi vi anne.
M5. NOETZEL: Vivianne Noet zel .
And, yes, these are patients that were brought in.
They were trained. They did the control solution and once
we saw that they could do the control solution, then we

asked themto finger stick five separate fingers.

MS. ROSENTHAL: Thank you.

DR. NIPPER  So, this is a between finger CV.
M5. NOETZEL: That is correct.

DR. NIPPER  Dr. Habig.

DR. HABIG Thanks. This is Dr. Habig.

| have two questions that relate to the code
nunber on the neter. Wat is the range of code nunber
possibilities in the electronics of the neter?

DR. BURD: There will be 24 code nunbers possi bl e.

John Burd respondi ng.

DR HABIG And you said earlier you nade about 20
lots of test strips. Can you or soneone, John, tell ne what
t he range of code nunbers required for that 20 | ots has
been?

DR. BURD: This is John Burd responding.

The final coding procedures are still -- we are
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still finalizing that. So, | cannot tell you that
specifically at this nonent.

DR. HABIG But as you test those lots, you nust
have to assign a code nunber. 1Isn't there sonme range of
nunbers that you al ready know?

DR. BURD: Qur testing basically involves testing
the raw refl ectance values of the different lots. So, we
are still working on looking at lot-to-lot variability and
t hen, of course, we will expand beyond the |ots that we have
currently made to enconpass lots in the future that woul d
still give acceptable results.

DR HABIG One final question on the |ots.

How many |l ots were used in the total set of
clinical trials that you ran?

DR BURD: | will let Vivianne respond to that.

M5. NOETZEL: Two lots. One lot was used in June
and one | ot was used in the Novenber/Decenber.

DR. HABIG Ckay. Then the final specific
question. \Wat were the code nunbers on each of those two
| ots?

M5. NOETZEL: Specifically, it was 6 and 7, but |
don't know if that really answers your question.

DR. HABIG Yes, it does. If one was 6 and one
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was 7, that answers ny question.

Thank you.

M5. NOETZEL: Thank you.

DR. HABIG Then | have a very specific
suggestion, | guess, in the [abeling. On page 15, you
describe sanple collection in a blood straw, but step 4 says
pl ace the drop of blood on the strip, but you really don't
expl ai n whet her you have to do sonmething with the bl ood
straw, which is a capillary tube, | guess, to create the
drop. So, the first tinme you talk about putting the
capillary blood on the strip, you call it the drop. But it
isn't a drop. It is a blood straw full of whole bl ood.

So, | suggest you clean that up a little to
explain how a drop is actually achieved.

DR. BURD: This is John Burd.

W definitely will. It will be clear in the
package insert with pictures and so on, how it should be
done.

DR. HABIG Ckay. That is great.

That is all. Thanks, Henry.

DR. NI PPER  Thanks.

| am going to exercise the chairman's prerogative

to rap up here for a mnute to see if there is one foll ow up
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guestion that have any of the panel has and then we w |
take a 15 m nute break before the presentation by the FDA

Dr. Rosenbl oom do you have one question?

DR. ROSENBLOOM Yes. |In response to question 14,
provi de data to denonstrate the effective sanple vol une, et
cetera, the sanple volune study, there were two, four, six -
- there were a dozen various |evels of volunes and of those
dozen results, there were three that were outside of the 10
percent target fructosamne level. That data seened to be
i nconsistent with the accuracy seen el sewhere.

Coul d you explain that?

M5. NOETZEL: Yes. The straw has been calibrated
to deliver a certain anmount of volune. So, you would not
observe those | ower volunes. Wat we were trying to show
t here, upon FDA request, was if you were to go and actually
only put in half the volune, then you would see a problem
but the straw has a line on it that you nust draw the letter
['ine.

DR. ROSENBLOOM  So, what you are saying is that
| ow volunmes will affect it, but high volumes wll not?

M5. NOETZEL: That is correct.

DR. NI PPER: Thank you, Dr. Rosenbl oom

Does any ot her menber of the panel have a foll ow
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up question?

Yes, Dr. Kurt.

DR. KURT: Urinary tract infections are very
common anong di abetics and recurrent urinary tract
infections. Wth such infections, the person is febrile and
frequently there are cytokines circulating in the bl ood
under such circunstances. Have you any indications of your
test strip functioning under these circunstances and what
influence, if any, with the tenperature the cytokines
pr oduce?

DR. BURD: This is John Burd.

No, we have not done any studies directed
specifically to that.

DR CEFALU. GCetting back to the question that was
asked earlier about acute phase reactives and | said all we
have is just sonme unpublished observations that an acute
event, |like an acute M, when followed a week or ten days
| ater, there was no difference. But we haven't | ooked at
any ot her.

W11l Cefal u.

DR. NIPPER. W can tell because we recognize that
accent.

Any ot her questions?



78

[ There was no response. |

Well, I want to thank the representatives from LXN
for being so forthcom ng about the information.

W will pronptly reconvene at 10:10 according to
my watch and begin open commttee discussions at that point.
| amsorry. Pardon ne -- FDA presentation.

[Brief recess.]

DR. NIPPER W are ready to reconvene. | said
10: 10, but we are on FDA tine here. So, | think when the
FDA is ready, we are ready.

Patricia Bernhardt MI(ASCP), scientific reviewer,
is at the podiumand ready to start. Go ahead.

Agenda Item FDA Presentation

MS. BERNHARDT: Good norning, |adies and gentl enen
and di stingui shed panel nenbers.

My nanme is Patricia Bernhardt. | ama scientific
reviewer in the Division of dinical Laboratory Devices.

The device we are discussing today is the first of a kind
over-the-counter test systemfor measuring fructosam ne.

First overhead, please.

FDA review of the premarket notification was
performed by the follow ng review team Ann Haw hor ne,

chem st; Augustine Gonzalez Risia(?), nedical officer; P.C
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Liu, mathematical statistician in the Division of
Bi ostatistics, and nyself.

In addition, consultation was sought from a human
factors specialist in the Ofice of Health and I ndustry
Prograns, as well as several diabetologists in the Center
for Drug Eval uati on and Research

In a premarket notification, FDA's mssion is to
determ ne whether the data submtted denonstrates that the
devi ce under review is substantially equivalent and is as
safe and effective as the legally nmarketed predi cate device.

The fructosam ne test system proposed for over-
the-counter use is therefore being conpared to a
fructosam ne systemcurrently legally marketed for
pr of essi onal use.

As you recall, fructosamne is a generic name for
pl asma protein ketoate(?). The nanme "fructosam ne" reflects
the structure of the noiety formby glycation of the
protein. Anal ogous to glycated henogl obin, fructosamne is
used as an index of glycemc control over tine. FDA has
approved nunerous premarket notifications for fructosam ne
assay for use in clinical |aboratories. The first such
fruct osam ne assays for use in the clinical |aboratories was

approved in 1987.
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Today we are asking you to consider an over-the-
counter fructosam ne tester. FDA has gui dance docunents for
use in evaluating honme use diagnostics entitled "Assessing
the Safety and Effectiveness of Hone Use In Vitro
D agnostics: Points to Consider Regarding Labeling and
Premar ket Subm ssions,"” which was published in 1988 with
i nput fromindustry, professional groups and nenbers of our
panel .

Thi s docunent points out that at |east two issues
are inportant in evaluating the transfer of testing
technol ogies fromthe professional to the over-the-counter
st at us.

First, the device used in the hands of |ay users
nmust provide results, which are substantially equivalent to
t hose obtained in professional use settings and, thereby,
support the ability of the ability to provide successful
results to the | ay user at hone.

Secondly, the benefits of use of the device in the
over-the-counter setting nust outweigh the risks. W are
seeki ng your input today on both of these questions as they
apply to this fructosam ne assay.

FDA has cl eared a nunber of tests for over-the-

counter use, including pregnancy tests, ovul ation predictor
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tests, glucose neters and chol esterol tests. |In making
t hese determ nations, we have considered the anilide itself,
clinical interpretation of normal and abnormal val ues and
the action or actions that may result in generation of test
val ues at hone.

| ssues of inportance in risk/benefit analysis with
t hese anilides have included a consideration of the ways in
whi ch patients' self-managenent is handl ed, the |ikelihood
of benefits of over-the-counter use, convenience, patient
knowl edge and the |ikelihood of harmto the patient as a
result of potential m suse of information.

They al so have submtted data for 300 nore
subj ects, conpared with results obtained fromthe device
si mul taneously on the sanme subject by a health care
professional. These results were also conpared with
si mul t aneously drawn venous sanples fromthe subject as nmade
with the predicate device in the clinical |aboratory.

Bi as decisions and correlation results obtained in
t hese studies were presented by the sponsor and are defi ned
insufficient for the device, although this is relative
performance since the assay is to date not well -
st andar di zed.

Devi ce | abel i ng advi ses patients to confer with
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their doctors and not to act on results on their own. The
rel ati onshi p between glycem c control and fructosam ne
| evel s i s presuned based on our know edge of the literature,
but not specifically defined in the subm ssion.

Al t hough hone neasurenent of glucose is now a
wel | -established practice with clear potential benefits to
users, the potential benefits of honme neasurenent of
fructosam ne has, to our know edge, not been clinically
denonstrated. FDA is uncertain how to evaluate the relative
ri sks and benefits of this factor.

In the course of its review, FDA has consi dered
the stability of a nechanisminternedi ate between
pr of essi onal use and over-the-counter use for marketing this
product. That is, for hone use but by prescription. This
woul d al l ow i ncreased access to the test by patients but
woul d al I ow conti nuous physi ci an-di rected supervision of
testing results until the risks and benefits of use in this
study are better defined.

In summary, FDA raises several questions for
consi deration by this panel.

| f there are reasonabl e expectations that patients
sel f-managenment wi Il be enhanced by the device, is there a

li keli hood of benefit from over-the-counter use as refl ected
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i n enhanced conveni ence, patient know edge and/or a sense of
enpower nent to take action?

|s there a likelihood of harmto the patient as a
result of potential msuse of the infornmation in a non-
prescription setting?

|s the performance of this device in the hands of
the lay user appropriate to consider the device
substantially equivalent to the predicate device? Are other
studi es or other analyses of existing data al so needed?

|s the use of the device in the over-the-counter
setting substantially equivalent, that is, as safe and
effective as the use of the device in a prescription
setting? |If the product is considered substantially
equi val ent, do you have any suggestions for enhancing the
| abeling of this product? |In particular, we recognize
differences in the way quality control is intended for the
over-the-counter product versus the sanme product in
pr of essi onal use.

We woul d appreciate input fromthe conpany and the
panel on these questions. W are asking that you advise FDA
on these considerations and provide any additional conments
to the staff.

Thank you for your attention. M coll eagues and |
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woul d happy to answer any questions at this tine.

DR. NI PPER. Thank you, Ms. Bernhardt.

At this time, the panel nenbers should have
noti ced by now that these questions that were read by Ms.
Bernhardt are in order at the end of her handout, begi nning
wi th page 1, LNX fructosam ne test system FDA questions.
What | would like to do at this time is, if there are no
guestions for Ms. Bernhardt -- and | wll certainly open
that up in just a second -- is to go around the horseshoe
guestion by question and ask for panel input to the FDA at
this tine.

In lieu of voting, this will be our way of
formal |y advising the FDA of our opinions on these
particul ar questi ons.

Agenda Item Open Conmittee Di scussion

This is an open commttee discussion. This
portion of the neeting is, of course, open to public
observers, but it is for the commttee to deci de whether
t hese observers may participate at the request of the
chai rperson. So, if we have questions for the FDA and for
or for LXNitself, we have the right to ask those questi ons.

First of all, before we begin with the specific

guestions, are there any questions for M. Bernhardt and her
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col | eagues?

Yes, Dr. Cooper.

DR. COOPER | just have a very quick question.

| f the FDA decides that this is approved for at
home, but prescriptive use, howlong is that -- when could
t hat be changed? Wat normally happens in that event?

DR GUTMAN. If that was a decision, if that was a
recommendati on and the FDA were to accept that
recommendation, that would be the way this particular 510(k)
woul d be cleared and that would be a limtation on the use
of the product under this 510(k).

At a point in the future, if the conpany w shed to
expand that claimon new studies or experience or the
l[iterature or anything else, they would need to conme back
with a new 510(k). Depending on the circunstances of the
data set and the nature, that m ght or m ght not go back for
panel input.

DR. NIPPER  That was Dr. Gutman from the FDA

Any ot her questions for Dr. Gutrman or his
col | eagues?

[ There was no response. |

Okay. Well, the first question -- hearing none --

the first question that we were asked as a panel to
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consider, is there a reasonabl e expectation that patient
sel f-managenent wi Il be enhanced by this device?

Dr. Rosenbl oom

DR. ROSENBLOOM | am pleased with the direction
t he di scussi on has gone because that was an earlier question
I had but | thought it should be put off. In view of the
fact that we are dealing with a patient population that is
| argely treated by non-experts in diabetes and the -- | had
consi der abl e questi on about over-the-counter use of this
product. | think there is an enornous educational effort
t hat needs to be made.

W even see -- | hate to say ol d diabetol ogists,
bei ng one of them but we even see people with training
before the glyco henogl obin era, who do not routinely do
gl yco henogl obi ns on their diabetes patients, even though
they are touted as diabetologists. So, | think there is --
the answer to the question, is there a reasonable
expectation that patient self-nmanagenent will be enhanced by
this device, is -- the response has to be qualified and
i nterpreted.

There is nore than reasonabl e expectation, | think
there is a good expectation under the supervision of a

di abetes team or an inforned non-di abetes specialty nurse,
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physi ci an, whatever, if it is wthin that context. | cannot
envi sion how a patient could go to -- blood glucose val ues,
in contrast to what was said earlier, there wasn't nuch of
an education required to teach people what a normal bl ood
gl ucose was. Certainly there was in terns of target bl ood
gl ucoses for people with diabetes.

Once we had a neans of nonitoring blood glucose,
we coul d adjust our targets to be nmuch nore realistic than
we were doing with urine testing and vague -- and synptons.
But we knew -- everyone knows what a normal bl ood gl ucose
is. Nobody knows what a normal fructosamne is. By
"nobody," | nean, present conpany excluded, after this
nor ni ng.

But | really have difficulty responding to this
guestion without the very large qualification of an educated
health care provider working with the patient. So that |
woul d strongly favor an alternative to over-the-counter use
because | really do not see how it can enhance self-
managenent w thout the involvenent of the health care -- of
the informed health care provider. So, you have got a
couple of very inportant steps in there that would have to
be taken.

DR. NIPPER. Dr. Habig.
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DR. HABIG | think it is inportant to remenber
that the panel's advice to the FDA gets, you know, received
by the FDA and then FDA ends up nmaking a judgnent. This
guestion, which the panel is now debating, is on, | think, a
fairly thin line about clinical utility and those of us in
i ndustry worry sonetinmes about the incursion of FDA s
reviews into clinical utility when, in fact, FDA in this
case is |looking at substantial equivalents to a legally
mar ket ed devi ce.

| just want to rem nd the panel that we are not
here looking at clinical utility. W are supposed to be
| ooki ng at substantial equival ents.

DR. NIPPER  But | understand we are | ooking at

safety and effectiveness as well. So, the question, as |
understand it, before the board -- and | would |ike --
before the panel -- and | would |ike the FDA professionals
to correct me -- is that we are also | ooking -- we are not

only | ooking at anal ytical equivalents or substantial
equi valents. W are |ooking at the safety and effectiveness
of this device as proposed for over-the-counter use, as an
over -t he-counter use.

DR. GUTMAN. That is correct. | assure you if it

were not for the over-the-counter use issue here, we
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woul dn't be at this panel neeting.

DR. NIPPER  So, as | understand this question,
what we are trying to find out is if we put this in the
hands of patients over the counter, is there a reasonable
expectation that patients will benefit to a greater extent
than they would be placed at risk? | think that is a
reasonable -- | think that is an appropriate translation of
t hat questi on.

So, let ne return to Dr. Rosenbloomand in a word
is your vote "yes," "no" or "maybe" on this?

DR. ROSENBLOOM Wth the present package insert,
wi t hout any val ues, w thout any statenent that here is a
package that you need to take to your physician and nmake
sure he understands it and understands the nunbers that you
are going to get and is going to read those nunbers, the
answer is "no."

DR. NIPPER  Dr. Kurt, you don't have to curt.
You can expand on that a little bit. | amsure you have
never heard that joke before, just like |I have heard "little
ni pper" before.

DR. KURT: O course not.

Tom Kurt, Dallas.

| think that the marketplace nore or less wll
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al l ow the manufacturer to properly warn the purchaser of
this device fromthe standpoint of the manufacturer
protecting its own liability. This is not necessarily a
substitute for a glucose neasuring device and even though it
is the newest thing, it is not necessarily to take a gl ucose
nmeasuring device's place in the day-to-day managenent of the
patient's condition.

Consequently, | think in the labeling and in the
mar keti ng of the device that, providing this is explained,
that, indeed, patient managenent w || be enhanced. So,
would tend to be in favor of this device fromthe standpoint
of being an over-the-counter consuner used device with the
under st andi ng, of course, that the manufacturer is going to
protect itself, but not necessarily suggesting that this is
a substitute for glucose nonitoring.

DR. NI PPER  Thank you.

Dr. Zawadzki .

DR. ROSENBLOOM  Excuse ne just a mnute. D d we
say the sane thing? | think we said the sane thing.

DR. NIPPER: | think you did, too. Sonetines it
is hard to say.

DR. COOPER: No, you didn't. My | correct that

-- | don't think he said the same thing. | think Dr.
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Rosenbl oom you felt -- ny interpretation of these renarks,
and | amonly doing this because you can then correct nme to
make sure that what you want to say is -- conmes out that
way, the way you want it to.
Dr. Rosenbl oom you said that you would vote "no"

right now, the way it is packaged. And you would vote

yes.
DR. ROSENBLOOM  But | understood Dr. Kurt -- this

Wil be interesting. W are interpreting each other's

comments -- | understood Dr. Kurt to say that he expected

t he manufacturer to package this in such a way that it woul d

include the stipulations that | required to consider it a

sel f - managenent inprovenment. That was the comon ground |

t hought we were on.

DR. NIPPER Ckay. Anything you would like to
add, Dr. Kurt?

DR. KURT: The point that | was -- the package
coul d be | abel ed as new, you know, such as your new soap
suds, but it is not a substitute for glucose testing nor
should it be marketed as a substitute for glucose testing.

It is nore in the chronic nanagenent of the control of the
patient, rather than the acute day-to-day nanagenent.

DR. ROSENBLOOM But do we still want to give the
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patient the opportunity either through marketing or whatever
to purchase this device and play with it w thout discussion
with the health care professionals, who need to hel p them
interpret it and need to be educated about the value of the
resul ts?

DR. NIPPER. Ckay. Let's nove on to Dr. Zawadzk
and see if we can conplicate this further.
DR. ZAWADZKI: | interpret this question on two

levels. The first way it appears to ne is that fromny

perspective, | don't think this -- | don't think nmeasuring
bl ood -- any nethod of neasuring blood glucose every two to
three weeks will inprove an approach to nmeasuring bl ood

gl ucose several tines a day, which we encourage nmany of our
nore intensively controlled patients with di abetes to
foll ow.

So, if that is the question that is being raised,
| don't think we can inprove on the current nethodol ogy that
we routinely use. On the other hand, | think it can
suppl enent sone net hodol ogi es that we have and | certainly
agree that it has to be done in the setting of the diabetes
health care team

Cccasionally, we have patients who go out on their

own and buy neters that are really inappropriate for their
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abilities and simlarly | think what we have |l earned this
nmorning, that this neter -- | think there are certain people
who woul d have difficulty with that or difficulty reading
those instructions w thout review ng themw th soneone.

Furthernore, it becane very clear that nost of us
really were unfamliar with the answers we were supposed to
get on this test. So, how can we expect the random consuner
to do that w thout nore guidance? So, | do agree that in
sone inplied or inposed way, there has to be an interaction
with the health care systemto make this nethodol ogy, which
| think is a real potentially positive one, really
wor t hwhi | e.

DR NIPPER. Could I ask you all a question?

Since, according to what | read, a lot of the
peopl e that should be nonitored by fructosam ne or
henogl obi n A1C are not currently benefiting fromthat
nmonitoring as it is currently offered, do you see a
prescription device, such as this, correcting that problem
or would the over-the-counter use of that go further to
correct the problen?

In other words, are we going to be able to reach
t he people that need the fructosamne assay if this is

prescription only as opposed to over the counter?
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DR. ZAWADZKI : | think the way | see that quandary
is alittle bit nore conplex. | think the reason sone
patients do not receive chronic neasurenent of their
glycem a is because of |ack of physician know edge or
interaction with the physician. | think the people who
woul d be nost likely to acquire a nmeter such as this one are
t he ones who al ready cone to physician care the nost.

So, | don't think that the ones who are not being
tested benefit the nost fromthis neter, either over-the-
counter or prescription neter. And | don't -- to ny mnd,
over-the-counter or prescription is not the biggest
difference. The main issue is involving the health care
team and | earni ng about the benefits of the team

DR. NI PPER.  Thank you.

Dr. Cooper.
DR COOPER: | think I agree with Dr. Rosenbl oom
I think. | interpreted this question, to ne it neant that

if patients had this device, would it enhance their self-
managenent. And | interpreted that very narrowWy and |

t hi nk under certain circunstances, that would be true.

rai se concern -- my concern is that in the extrene case,
such as you just suggested, Dr. Nipper, a person purchasing

this and being conpletely outside of the health care system
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but purchasing this and attenpting to use it on their own, |
t hi nk that, indeed, woul d be dangerous.

| would Iike to find sone way in which we can be
assured, as your point is, that a person using this does it
under cl ose collaboration with their health care provider.

I am not convinced that making it over the counter would
assure that.

So, I -- it is hard for me to answer this question
as it is stated. | think the device has a great potenti al
to enhance patient self-mnagenent, but only under certain
ci rcunst ances.

DR. NIPPER Dr. Goldsmth.

DR GOLDSM TH. Yes, this is a difficult one to
answer straight out, as well. It is a "yes, but.” | think
that does it have the potential, yes, but in ternms of
physi ci an know edge, | have to agree with the comments |
heard earlier, just on a practical note. 1In the |aboratory
we devel oped this assay. W introduced it. Nobody used it.
And that is because many of the clinicians were not famliar
withit.

So, we currently don't offer it and that is why.

I would like to reintroduce it. However, | do feel that

education is the key conponent to this. So, | would be
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unconfortable with its use over the counter w thout that
being a strong conponent, the physician know edge of its
use.

So, would I expect it to inprove patient self-
managenent ? Yes, but | would feel nore confortable in a
prescription environnment as opposed to over the counter.

DR. NI PPER  Thank you.

Dr. Rej.

DR REJ: | think | have to agree with Barbara's
coments, especially the way that the package insert is
currently witten. It really indicates that there should be
a close coll aboration between the patient and the physician
in the interpreting of the results and, therefore, | think
t he physician should be involved in the actual recomendi ng

of such a device to his or her patient.

So, | would concur with that recommendati on
To answer the question outright, again, | had sone
concerns -- a question that | asked the sponsor of this

device is that would this test be used in lieu of or result
in a | essened day-to-day managenent of glucose. That is
still a concern of mne and | think by having this device
avai | abl e by prescription, that would alleviate ny concerns

about it.
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DR. NI PPER  Thank you.

Dr. Boughman.

DR. BOUGHVAN:. Thank you.

| would try and answer the question as directly as
I could by changing it into an initial statenment with a
coupl e of additional sentences added. | would say there is
a reasonabl e expectation that patient self-mnagenent in
sone cases nmay be enhanced by this device. It would be
t hose patients who are well-infornmed and understand the
rel ati onship between variability and changi ng bl ood gl ucose
levels within a day's tine or over a few days and | onger
term measures, such as fructosamne that, in fact, m ght
have their managenent inproved slightly.

However, those in good control anyway m ght not
see an inprovenent in self-mnagenent and those patients who
have extrenely poor control, this additional piece of
i nformati on woul d not add substantial inprovenent to the
managenent. They woul d al ready know by their blood gl ucose
| evel s that they m ght not be in good control.

So, as an alternative statenent to in individua
cases, | woul d suggest that in the diabetic population as a
whol e, that, in fact, patient self-mnagenent in general

woul d not be substantially enhanced by this device, but in
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certain cases, it mght be very useful.

DR. NIPPER Before | nove to Dr. Cenent, | think
as a comment, this question is interesting in that it is
phrased in ternms of patient self-nanagenent as opposed to
pati ent medi cal managenent.

Dr. denent.

DR. CLEMENT: To answer that question froma very
obj ective point of view, we really don't have the data to
answer this question. You are basically asking us for an
i npression of -- basically, a |eap of faith based on what we
see so far. That is what is tough. That is what is tough
about this.

There are sone very positive things about this
device. | amvery inpressed by the presentation of the
conpany. | think they have a very good idea of the niche of
where this device and the readings, interpretation of these
nunbers fit into a gl obal nmanagenent. And from a speciali st
in diabetes, | amvery excited about that because | think in
the notivated, quote, unquote, enpowered patient it wll
enhance their control and nore data, particularly if it is
accurate, which we have seen today, it seens to be
substantially equivalent to the | aboratory device, | think

it would help.
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In the perfect world situation, | would like to
sit down one on one with every patient getting ready to use
this device and actually go over it with them and what the
results are expected to show and how | would like to see
t hat happen.

Unfortunately, this is not a perfect world and not
everybody has access to an endocrinol ogi st or even a primary
internist with specialty training in diabetes. So, that is
really an unrealistic expectation. So, this whole issue of
how much educati on does the patient need before they get
this device and how nuch is enough is a difficult one as
wel | because not everybody has access to this.

| think realistically that the conpany does have a
good idea of the education work that is involved and | think
it is potentially that they can put enough education
materials in wth the device and al so with education
materials to send to physicians, that both can be educated
si mul t aneousl y.

So, ny answer to this question is a qualified
"yes." | think it can be done. | think in a subset of
pati ents who are notivated and enpowered and want to do the
best for thenselves, which is actually, | amfinding, a very

large -- fairly large group of people, it will enhance their
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devi ce.

| would Iike to see foll owup data, though, sone
type of study of patients using this device at hone versus
ones not using the device in the hone situation to see in an
obj ective type of scientific study whether it actually does
help their control. It would be very interesting to see
t hat .

DR. NI PPER  Thank you.

Dr. Harrington Falls.

DR. HARRI NGTON FALLS: Dr. Beverly Harrington
Fal | s.

Again, comng in at the end of the | oop, many of
my concerns have al ready been addressed. The issues that
have been brought up also related to question No. 5, is this
device as safe and effective in the prescription as over-

t he-counter setting.

Just to bring an anal ogy, sonetines we have
teenage girls, who are trying to get pregnant, who will do a
pregnancy test every single day, hoping to get pregnant, and
that is not what the test is intended for. Again, they are
not going to be using this device in a void. They have to
coordinate with their health care provider and, in fact, the

proposed insert did nention you are not to nake any
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adjustnents in your regimen wthout expressly being
instructed by your health care provider.

And Dr. Boughman's comments were very hel pful in
that regard. |If sonmeone is not in good glucose control to
begin wwth, then this wouldn't substantially inprove their
sel f - managenent .

DR. NI PPER  Thank you.

Ms. Rosent hal .

MS5. ROSENTHAL: Well, it is wonderful to say
sonet hi ng, considering we aren't really voting and I ama
non-voting nmenber, but | --

DR. NIPPER. W val ue your opi nion.

M5. ROSENTHAL: | know. Thank you.

| very much amin favor of this device and | do
think it probably should be prescriptive because | think it
is sonething that requires sone education. | know Dr.
Rosenbl oom voi ced sone concern because he said the public
isn't famliar with the values and they are famliar with
bl ood gl ucose values. But there was a tine, of course, when
the only thing a diabetic knew was a dip stick that was plus
1, plus 2, plus 3 and plus 4, and they very quickly |earned
how to use a gl ucose nonitor

In fact, you react nore quickly to a glucose
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monitor. Most diabetics will change their insulin
adm nistration daily according to the results of their
gl ucose check

| feel it would -- you know, in the eighties,
t hi nk we acknow edged the ability of the patient to nonitor
t hensel ves with bl ood glucose nonitors constructively. This
IS being adm ni stered the sanme way, |ess frequently, but why
woul d we not want to give that diabetic the opportunity to
hel p thensel ves and to neasure the way that they are testing
their own bl ood gl ucose.

| f you have ever lived with a diabetic, you know
that waiting for that AICis like waiting for the results of
a final examnation. It tells them whether they have been
doing well or whether they have not been doing well. |
think that it would al nost be remss to not allow the
anbitious diabetic to be enpowered with a device such as
this. | do think it needs -- | would recommend prescriptive
because | think it does need educati on.

| guess that is nmy recommendati on.

DR. NIPPER  Dr. Habig.

DR HABIG | think | would be a bit nore positive
t han many of the comments, perhaps, except for Dr. C enent.

| think the clear answer to this question is "yes." The
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qualifiers seemto nme to be based on a bit of unwarranted
concern. Dr. Cooper actually said dangerous. The down side
of getting wong answers or getting uninterpretable
information is not very | arge.

One is not expected to go out and change their
insulin based on a fructosam ne value. A |ot of good
nmedi cal care in this country has conme about because people
who have di seases have requested, required, pushed their
physicians to | earn about things that they thought the
physi ci an shoul d know about. A fair anmount of advancenent
in medical care probably cane fromreadi ng the Reader's
Di gest.

| am not convinced that it has to be a
prescription device that a diabetic's physician has to know
about first. | think putting it in the hands of soneone who
-- well, many diabetics don't like to tell the truth about
t heir glucose val ues when they see the di abetol ogi st or
their clinician and the ALC, of course, has helped that a
lot. For those people who are having trouble or perhaps not
even want to admt that they are not in as good a control as
t hey ought to be, | think this would give them some hone
val ue practical information and that would help themto stop

ki ddi ng thensel ves that maybe they are going to be okay.
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So, | think over the counter is not a problem and
| think it ought to be in the hands of people who would
figure it out.

DR. NI PPER  Thank you.

| amintrigued by this device and |I enjoyed
t hi nki ng about how it m ght be used. | have al so been
interested in and fascinated by the fact that over the years
I have had the sane experience when | was director of
chem stry that Dr. Goldsmth had, that fructosam ne was
ignored as a test by nmany people who you would think would
order it on certain patients.

So, ny thinking about this is, first of all, are
we doing an end run around physicians who are not using the
test in appropriate circunstances in patients? And if we do
that end run and put the thing out on the market, will the
patient pick up on this and use it effectively? What we are
asking the patient to do then is in his or her relationship
wi th the physician who is not ordering the test on these 80
percent of the people who are not getting it, if the patient
conmes and says, Doc, | have got this test result that | got
in the drug store, work with nme, will we build
pati ent/ physician relationships? WII| care be enhanced and

so forth?
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My feeling is that the only way we are going to
know this or be able to nake an educated guess about this is
to have the sane kind of trials with good solid physician
backing that we did a decade or nore ago in self-nonitoring
bl ood gl ucose studies. | do think that there is a good
expectation that the patient's self-nmnagenent will be
enhanced by this device. | think we can prove it to the
medi cal community by having it in the hands of educated
patients and well-intentioned and educated specialists in
di abetes care. W can show that it works, that it does
enhance patients' self-mnagenent.

| woul d be happy to see that done as a precursor
to over-the-counter sales of the device.

Yes. Make it brief, please. W have sone nore
guestions to go through.

DR. ROSENBLOOM How realistic -- and this m ght
be addressing another question -- how realistic is over the
counter anyhow since we have very patients buying neters
over the counter because they are not paid for by third
parties unless we wite a prescription?

DR NIPPER | don't know and I don't think that
this panel is going to be able to tell that.

Let's nove on to question No. 2, which essentially
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feeds on what | just said. | amgoing to start at the other
end of the horseshoe, Dr. Habig. |Is there a likelihood of
benefit from over-the-counter use as reflected in enhanced
conveni ence, patient know edge and/or a sense of enpower nent
to take action? Yes, no, nmaybe and qualified, please.

DR HABIG Yes. Hardly any qualifiers. | think
any information that a person with di abetes can get -- if
they decide to go buy this test, already they are
interested. And | don't see that further know edge and

enpowernent is a detriment. So, sinply, the answer is

yes.
DR. NI PPER  Thank you.
Ms. Rosent hal
M5. ROSENTHAL: | think I will just say "yes."
DR. NI PPER  Thank you.
Dr. Harrington Falls.
DR. HARRI NGTON FALLS: | will also say "yes." And

I was also inpressed in the presentation this norning that
bat ch sanpl es soneti nes have decreased val ues and,
therefore, an over-the-counter use could actually give us
i mproved val ue.

DR. NIPPER Dr. denent.

DR. CLEMENT: M answer is also "yes," for the
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reason that it may help wake up sone of these patients that
previ ously have been sort of sliding by and actually alert
themthat there is a problem

DR. NI PPER: Dr. Boughman.

DR. BOUGHVAN: My answers actually would be to the
three parts, "yes," "yes" and a qualifier on the word
"action," the action that is expected fromthe patient as a
result of the test is to call the health care professional.
So, in fact, to take action thensel ves about their
managenent directly as a result of the test, |I think is
calling it alittle bit close. But Dr. Habig's comments
about the added information and positive feedback, | think,
are very inportant because any diabetic is going to have
sonme problemat sonme tinme with their bl ood glucose |evels
and, in fact, | could see this in patients who are really
trying to maintain self-managenent, that if they
consistently had good results on a fructosam ne test, in
fact, they would have a -- that, in fact, would give thema
sense of enpowernent because, in fact, their overall control
woul d be very good, even though there were an outlier here
and there.

For those patients who are in extrenely poor

control or not nonitoring thensel ves correctly, once again,
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| amnot sure that this would be a useful device or test.

DR. NIPPER Dr. Rej.

DR. REJ: | would say "yes," but | would al so
qualify it by saying that it would not be di m nished very
much if you were to substitute for prescription use with
over-the-counter use in that question.

DR. NI PPER  Thank you.

Dr. Goldsmith.

DR GOLDSM TH. | would agree with Dr. Rej. Yes,
but with the same qualifier.

DR. NI PPER: Thank you.

Dr. Cooper.

DR COOPER | agree with Dr. Rej.

DR. NI PPER  Thank you.

Dr. Zawadzki .

DR. ZAWADZKI: | agree with Dr. Rej and | would

change the wording a little bit of the statenent to agree
with it and I would say just fromthe use of the neter and
to take action with the help with the health care team

| would also like to nmake a point, which was
suggested by one of the other panel nenbers. Mst of the
patients that we see actually take part in various health

care plans that now nore and nore cover their diabetes
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supplies. |If we recomend sonething for over-the-counter
use, that may not be covered by nedical supplies that apply
to prescription materials.

Fromthat point of view, it mght actually
dimnish interest in that use.

DR NIPPER. Dr. Kurt.

DR. KURT: | agree with all of the previous things
t hat have been said wth the understanding that the
prescriptive use woul d guarantee paynent through a third
party carrier and that should be wei ghed and how t hat

rei mbursenent woul d occur with the approval process.

DR. NIPPER | hesitate to correct any panel
menber or to censor any panel nenber, so, | hope this isn't
interpreted that way. | think what we are talking here is
safety and effectiveness and not rei nbursenent. So, | know

that practical considerations do enter in, but | think we
need to -- | would like to ask us to assune a perfect world

and think about safety and effectiveness and predicate

devi ces.

Dr. Rosenbl oom

DR. ROSENBLOOM | agree with Dr. Rej's
interpretation and opinion. The enhanced conveni ence, | am

concerned, mght be that it will be seen as a substitute for



110
bl ood gl ucose nonitoring. |If one |ooks at the responses of
patients to questions about the device, about the systemin
here, it is very clear that patients do not have a clear
under st andi ng of the relationship between average bl ood
gl ucose and the devel opnent of glycated serum proteins and
that many of them just see it as another way of neasuring
bl ood gl ucose and would use it as, indeed, enhanced
conveni ence, which neans |ess blood sticks, will nean |ess
bl ood sti cks.

And for the other group that would be buying it,
it would, indeed, enhance their sense of enpowernent because
that woul d be the group of people that have been addressed
al ready, who are taking very good of their diabetes and want
anot her neasure of that success or another neasure to nodify
their way of doing it. So, | think we are |eaving out a
| arge group, again, wth the over-the-counter
reconmendati on.

DR. NIPPER. Ckay. Let's just -- keep the
m crophone and let's nove to question 3 and think about harm
to the patient as a result of m suse of information from
this product as presented in the 510(k). Wat harm or what
is the likelihood of harmto a patient as a result of

i nappropriate or msuse?
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DR. ROSENBLOOM  Worst case scenario -- and |
don't think I amthe only one in the roomwho has
experienced this -- a patient who is psychol ogically
i nappropriate for tight blood glucose nonitoring sets goals
whi ch are dangerous, uses this device to achieve nornal
fruct osam ne | evel s as anot her neasure, along with bl ood
gl ucose nonitoring, using a punp or nultiple insulin
i njections and gets severe hypoglycem a, which is brain
damagi ng or fatal. Wrst case scenario.

DR. NIPPER So, is that a "yes" or a "no" or a
"maybe" ?

DR. ROSENBLOOM A possibility. It does occur.
But that is true with self blood glucose nonitoring as well.
That can be done with self blood glucose nonitoring, but
this is another tool that could be inappropriately used
wi t hout adequate supervision in that manner.

DR NIPPER. Dr. Kurt.

DR. KURT: Yes, with the worst case scenario as
descri bed by Dr. Rosenbl oom

DR. NIPPER  Dr. Zawadzki .

DR, ZAWADZKI: There is a possibility, yes.
don't think it is likely in nost settings, though.

DR NIPPER. Do all three of you agree that the
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i kelihood that you are tal king about, this worst case, is
hi ghl'y unli kel y?

Dr. Rosenbl oom the worst case is highly unlikely
or is it likely?

DR. ROSENBLOOM  Fortunately, it is not likely,
but it can occur.

DR NIPPER  So, there is a likelihood, but it is
very renote.

DR. ROSENBLOOM But it could even occur in a
prescription setting. The patient gets the device in a
prescriptive setting and then doesn't return for foll ow up.

DR NNIPPER  So, it is not limted to non-
prescription. It is limted to just --

DR. ROSENBLOOM There may be a slightly greater
i kelihood in the non-prescription setting, | would say, or
sonewhat greater |ikelihood.

DR. NIPPER: Dr. Cooper.

DR. COOPER: Yes, | think you phrased it
correctly. There is a likelihood and what we are discussing
now is what is the degree of likelihood. To nme, it is
anal ogous to drugs that can be used. |In sone countries, you
can purchase prescription drugs that are prescription drugs

in this country over the counter and we don't generally do
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this in this country because there is sonme |ikelihood of
harmto patients.

So, | would say -- you are asking us to quantitate
that and | would say that it is -- there is sone |ikelihood.
| would say that it is nore than rare.

DR. NI PPER  Bar bar a.

DR GOLDSM TH. | would agree with those comments.
I nean, always there is the likelihood of harmif a patient
chooses to act wi thout consulting a physician and it sounds
as though this would be in -- that this |ikelihood would
occur in this extrene situation.

DR. NI PPER  Thank you.

Dr. Rej.

DR REJ: | would say that the l|ikelihood of harm
as a result of potential msuse of information in the non-
prescription setting and prescription setting or even in the
| aboratory setting is possible. So, |I think that that -- it
is a possibility. 1 still have a concern that a patient
m ght elect to do this test rather than the glucose test.
That, | think, is, at least in nmy mnd, alittle bit nore
real than renote.

DR. BOUGHVAN: | woul d suggest that the addition

of this device to the cadre of different tests avail abl e
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woul d not increase the likelihood of harmto a patient
beyond the information or availability of any other test out
there, so that the information gl eaned fromthis device
itself would not add or detract from harm bei ng done
directly to the patients in a setting that m ght becone
danger ous.

| believe there is one nore subtle difference,

t hough, that we have not discussed and that is while the
recomendati on would be to do this test once a week or once
every two weeks, there may be the assertive or highly

i nvol ved patients who, in fact, would test nmuch nore
frequently, thereby, confusing or potentially nuddling the
information over a long termperiod of tine. But that would
be a nore subtle kind of situation and not directly
dangerous to an individual patient, nerely nuddling.

DR. NIPPER Dr. denent.

DR. CLEMENT: | would agree with nost of the
panelists that the likelihood is rare that there is actually
harm One issue that | think has not been brought up and
has to do with the technique of the blood application to the
device itself is that there is a potential -- again, this is
a potential of harm | amnot sure howrealistic this would

be, that if a patient does not get an adequate bl ood sanple
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on the strip, if the nmeter still gives thema reading and
gives a false, quote, ungquote, nornal reading, such as the
reading is 300 and their actual overall glycemc control is
very high, that could potentially do harm and give the
patient a sense of conplacency, where, in fact, their bl ood
sugars really are higher than they should be.

Agai n, obviously, that information should be
avai |l abl e through their own hone glucose testing, but if the
person is not doing hone glucose testing and only buys this
machi ne right off the shelf, w thout previous education and

not doi ng honme glucose testing, that is potentially a

probl em

DR. HARRI NGTON FALLS: Dr. Beverly Harrington
Fal | s.

Considering the niche that this test overall has,
it is not going to replace glucose nonitoring. | can see

some potential use just for glucose nonitoring continuing to
be over the counter because the last statistics | heard were
50 percent of people who were diabetic didn't even realize
it and at |east that way potentially people could be
identified and know to seek health care.

As | nmentioned in the norning session, early

norni ng session, my concern was of people who without a
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di agnosi s of diabetes wanted to utilize the test and not
havi ng an under standi ng of what the appropriate place of the
test was. | was inpressed with the controls that have
al ready been put into place by the manufacturer, including
the batching of lots, the test strip, the control solution
and so forth.

| appreciate the other panelists' remarks
regarding the rare potential harmof a patient that was
trying to remain in too tight of control

DR. NI PPER  Thank you.

Ms. Rosent hal

DR. ROSENBLOOM | think it is a very rare
potential harm | think the patient that would react to
t hat woul d have nore quickly reacted to their daily bl ood
gl ucose nonitoring. So, | don't really see this as a
consi derati on.

DR. NIPPER  Dr. Habig.

DR. HABIG | think there is less likely harmto a
patient as a result of this information than a patient who
is monitoring their glucose. People nonitoring their
glucose mght, in fact, take action based on an i ndividual
glucose result. This is, you know, an integration of

gl ucose val ues over two weeks. The labeling is pretty clear
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that it is not a substitute for glucose and that if the
nunbers are not in the expected range, to call a health care
professional. | think the Iikelihood is Iow and in the
event that the information is msused, | think the kind of
-- amount of harmis also not great.

DR. NI PPER  Thank you.

| concur with Dr. Habig.

Question 4, is the perfornmance of this device in
the hands of the |lay user appropriate to consider the device
substantially equivalent; that is, as safe and effective as
t he predi cate device?

So, Bob, when you answer this, we are talking
about equival ence and that neans equi val ence in anal ytical
technique as well as safety and effective.

Are other studies or other anal yses of existing
data al so needed to define performance? So, we have fol ded
two questions into one bracket here. So, | guess we wll
need two answers.

DR HABIG M answer to the first part of the
guestion is "yes," | think the performance shows that it is
substantially equivalent and is as safe and effective as the
predi cate device. But | do have sone or a recomrendati on on

t he second part of the question.
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In the 510(k) subm ssion on the professional use
or | ab use LXN device, at |east once, maybe tw ce the FDA
asked for an analysis of the standard error of the estinmate,
which is, you know, how nmuch scatter is there about the |ine
and the data was not produced. Several different answers
were given.

| would recommend that that data be produced
before the determ nation by FDA is nmade so that you can
really understand what the scatter about the |ine neans.

Thank you.

DR. NI PPER  Thank you.

Ms. Rosent hal

M5. ROSENTHAL: | think that the data shows that
it is substantially equivalent and as safe and effective in
the hands of the lay user as the professional.

Can you repeat the second question?

DR. NIPPER. Yes. Are other studies or other
anal yses of existing data al so needed to define performance?

M5. ROSENTHAL: Well, | understand the concern
about the scatter and the regression line, but | think the
question then would be is it material. So, | really don't
know what the answer to that would be for ne.

DR. NI PPER. Ckay. Thank you.
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Dr. Harrington Falls.

DR. HARRI NGTON FALLS: My nmain concern regarding
this question is | do think it is safe and effective as the
predi cate device. Managed care has so tailored the use of
the delivery systemof health care now that | just am
excited about being able to allow patients to have this
avai l abl e, prescription or otherwise. | think it would just
give us nore information and help with care.

DR. NI PPER  Thank you.

Do you think other studies are needed?

DR. HARRI NGTON FALLS: | believe they can be --
the data can be conpiled with use.

DR. NIPPER Dr. denent.

DR. CLEMENT: Yes. Steve Cenent.

The answer to the first question is "yes." |

think it is substantially equival ent.

As far as new studies, | would say for actually
for this conmttee for marketing, | would say "no."
However, | would |ike to see a postmarketing study on

efficacy of use of this device in one group of patients
versus ones not using this device as an enhancenent of SMBG
and their |ong term outcones.

DR. BOUGHVAN: Joann Boughnan.
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The performance of the device should be
substantially equivalent since it is the sane device as the
predi cate device in the |aboratory. | would hope that it
woul d be.

The ot her studies or anal yses of existing data
needed to determ ne the perfornmance of the device, | concur
with Dr. Cenment that for the device, the answer woul d be
for 510(k), no. However, are other studies or analyses of
data needed to define the performance of patients with this
device, yes, | think that a postmarketing study would give
us additional information on patient performance and use of
t he device, not necessarily the device and its equivalents
itself.

DR. NI PPER  Thank you.

Dr. Rej.

DR. REJ: | agree, again, since it is exactly the
same device, one would expect it to be the sane, although
the skill of the operator m ght be a concern, but if an
i ndi vi dual were to purchase this device either by
prescription or over the counter, certainly their skills
will inmprove with time. | don't think that is a major
concer n.

| ama little bit concerned with the data that was
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presented by the sponsor, that did show this very w de
scatter that just didn't jive with the coefficients of
variation. | amnot sure any |aboratory studies are needed
to resolve that, but perhaps an enhanced statistical
anal ysis m ght be warranted.

And | think the postmarketing data woul d be useful
to everyone.

DR. NI PPER  Bob, before you put the m ke back, a
foll owup question to that was that that data that you were
concerned about with the scatter was first tine use data.
So, are you asking that we see the sane kind of study after
trained users are --

DR REJ: If that postmarketing data were
avai |l abl e, that would very quickly resolve that.

DR. NI PPER  Thank you.

Dr. Goldsmith.

DR. GOLDSM TH: My answer to the first question
woul d be "yes" and | agree with the suggestion of a
post marketing study in follow up.

DR. NI PPER  (kay. Dr. Cooper.

DR. COOPER: | generally agree. | think that it
is as safe and effective as the predicate device if it is

used in the sane manner as the predicate device, which
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understand is ordered by health care providers. And | don't
see the need for additional studies.

DR. NIPPER. Ckay. The question says in the hands
of the lay user, though, is it substantially equivalent.

DR. COOPER: Yes, and it is a matter of
interpretation. | interpret that "in the hands of the |ay
user" meaning in the honme where the |lay user extract the
bl ood, obtains the sanple and puts it into the machine. And
I think under those circunstances, that part is technically
correct. In terns of safety, however, the predicate nmachi ne

is used in a slightly different circunstance and that was ny

poi nt ..

DR. NIPPER  Dr. Zawadzki .

DR. ZAWADZKI: | agree with the first question.
think the further market -- postmarketing data would be

useful to answer the first question we have struggled with
So nuch.

DR. NI PPER. Ckay. Thank you.

DR Kurt.

DR. KURT: | agree that the device apparently --
it looks like it is, indeed, equivalent, the sane device. |
think that the other studies, as suggested by Dr. Habig, in

ot her words, comng forth with the actual standard error of
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equi valents and -- it nmust have been done, but is sinply not
supplied -- should be | ooked at.

| think that kind of a case for postmarketing,
obvi ously, woul d be valuable and I have a question that
arose after the manufacturer presented that | woul d be
interested in the postmarketing portion in that | wonder if
skin contam nati on by any substances, such as skin creans
that m ght contain triethanol am ne, because that is an
am ne, or using the insect repellent DET(?), which is
diethyltoluram de(?), which is inoculated amne, would in
sone way -- if contam nating the bl ood specinen woul d
interfere would interfere wwth the test.

DR NIPPER. If any of the manufacturer's
representatives know the answer to that question, please
approach the podi um and answer.

DR. BURD: Yes. John Burd.

We specifically did not test those substances,
al t hough, again, in our labeling relative to how the finger
prick is supposed to be done, it tells the patient to nmake
sure the surface of their finger is clean, but we certainly
could performthose studies to see if there was a potenti al
interference. But we have not done that.

DR. ROSENBLOOM That rai ses the question of
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al cohol. W are constantly telling people they don't need
to use al cohol, but there is that psychol ogi cal requirenent
to clean their finger wwth alcohol and if they don't wipe it
off or let it dry well, they can get problens with bl ood
gl ucose nonitoring.

Have you | ooked at that issue?

DR. BURD: Not specifically with al cohol, but,
again, we could test that.

DR. NI PPER  Thank you.

Dr. Rosenbl oom

DR. ROSENBLOOM Yes, | agree with the substanti al
equi val ence issue and -- but also I think one does have to
| ook at both the possibility of inproved performance and
deteriorating performance of the test over tine as people
beconme nore skilled. | am concerned about the training that
woul d be involved. That is another reason to want this in
the prescriptive manner so that people bring the machine to
the -- usually the nurse clinician to learn how to use it
properly.

DR. NI PPER. Ckay. Are there other studies
needed, do you think, Dr. Rosenbl oonf

DR. ROSENBLOOM Yes. As | said, | think that

seei ng what -- how performance occurs after a nonth or two
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nmont hs or six nonths would be inportant data to have.
Unfortunately, we don't have that kind of data wth bl ood
gl ucose nonitoring, but we know that patients nake a | ot of
m stakes if they are not -- if they don't bring their neter
in, have the neter checked, have their techni que checked at
regul ar intervals.

DR. N PPER  Ckay.

Let nme ask a devil's advocate question since you
brought up the problens of self-nonitoring bl ood glucose.
Since that is available over the counter and patients conme
and bring themto the doctor or the nurse to help with the
techni que issues and so forth, do you and the other
physi ci ans around the panel think that the same thing is
likely if this device is over the counter?

DR. ROSENBLOOM  What sane thi ng?

DR. NIPPER. That if they had problens they would
bring it to you to get it fixed or to get instruction or to
get help. In other words, would this be a natural flow for
resol ution of problemissues?

DR. ROSENBLOOM  Well, they will call and in nost
cases we will tell themif it is a technical problem we
will tell themto use the 1-800 nunber for the manufacturer

and there is an excellent network and they will send out a
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new machi ne by Federal Express and they send back the old
one and so on or pick one up at the pharnmacy. But that is a
wel | - devel oped, well-inforned physician, nurse popul ation
with that system It would be a long tine before there is
that famliarity with this kind of thing.

So, | think the value, again, of the prescriptive
requi renment would be that it would be educating the health
pr of ession --

DR. NI PPER  The physi ci ans.

DR. ROSENBLOOM Wl |, physicians and nurses. |
think in nost of our settings, the nurses are doing all of
this. It would be educating the health providers at the
same time as it is educating the patients. So, | would
t hi nk that woul d be an advantage fromthe manufacturer's
standpoint in pronoting the device and its application, but
t hat postmarketing information woul d be extrenely val uabl e
to maintain the quality of the data.

DR. NI PPER. Do any other physicians around -- or
any ot her panelists want to address that question? |In other
wor ds, we have got an anal ogy that he brought up to self-
nmoni toring bl ood gl ucose, which is over the counter. Wuld
the sane thing happen with this particul ar device?

DR. CLEMENT: | think that is a good anal ogy. And
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there are going to be troubl eshooting issues with this
device | amsure, either anticipated or not anticipated by
t he conpany, but as far as how nmuch harm can be done, |
t hi nk that sanme anal ogy can be placed that the potential for
harmis actually less in a glucose neter.

So, fromthe point of situation of whether it
shoul d be prescription or non-prescription, fromthat --
answering that question, I would answer that the OICis
probably okay.

DR. NI PPER  Thanks.

Dr. Rosenbloom | would like to conme back to you
for question 5. |Is the use of the device in the over-the-
counter setting substantially equivalent; that is, as safe
and effective as the use of the device in the prescription
setting? So now we are getting down to the nitty gritty.
I's your advice to the FDA over the counter or prescription
setting? And if the answer is "yes," then you think it is
substantially equi val ent over the counter as to the
predi cate device in the prescription setting.

DR. ROSENBLOOM  Ckay. Well, that gives nme the
opportunity to qualify ny earlier coment about safety and
t he worst case scenario. As | nentioned, that worst case

scenari o can occur w thout this device or over the counter
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or prescriptive. This just mght be a contributor to that
wor st case rather than a direct cause thereof.

| would say as safe, probably. As effective, no.

DR NIPPER  Dr. Kurt. Try safe and effective
t oget her.

[ Laught er. ]

DR. KURT: Safe and effective together, | think
that an educational programw th the physician's office,
whether it is a prescription itemor not, would be essential
fromthe standpoint of it being truly effective. But from
t he standpoint of being really a risk to the life and linb
of the patient would be extrenely rare in the worst case
scenari o.

DR. NIPPER Ckay. | amnot trying to gloss over
the safety issues or the effectiveness issues, but when the
FDA deci des on clearance, they can't clear it as safe and
not clear as effective.

DR. ROSENBLOOM If it is "yes" and "no," it is
"no."

DR. N PPER.  Ckay.

DR. ZAWADZKI: | agree with Dr. Kurt that really
the main issue here is the education of the individual

consuner, as well as the individual -- the education of the
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health care teamin the use and the application of this kind
of devi ce.

There have been a | ot of comments that the data we
saw were for individuals, who are using the needle for the
first tinme. Wien | think about this nmeter, though, using it
every two to three weeks, as is inplied by the actual
physiology, it is really a first tine use each tine. So, |
think that is probably the best data that one woul d get.

One woul dn't get better data with repeated use.

DR. NIPPER  Dr. Cooper.

DR. COOPER: Safe and effective, | would have to
answer "no." | was going to comment earlier about the --
there are a | ot of conparisons about this machine and the
home gl ucose nonitor, but | wasn't -- didn't participate in
t hose decisions, of course, but | believe at the tine that
t he glucose nonitors were approved for in home use, both
patients as a group and providers as a group had years and
years of experience of interpreting what the glucose val ues
meant. | amjust afraid that fructosam ne, there is not
that that institutional know edge of how to interpret the
val ues and what you should do about it.

That is why | think that safe and effective over

t he counter, no.
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DR. NI PPER  Okay.

Dr. CGoldsmth.

DR GOLDSM TH. | would agree with that. | would
say "no." | think the prescription setting is safer,
provi ded the prescriber is know edgeable in the use of these
results as stated earlier

DR. NI PPER  Thank you.

Dr. Rej.

DR REJ: | would say the efficacy of the device
woul d be enhanced in a prescriptive setting. So, the answer
woul d be "no."

DR. NI PPER  Thank you.

DR. BOUGHVAN: Joann Boughnan.

| woul d concur.

DR. CLEMENT: Steve C enent.

| will be the devil's advocate and bring up the
whol e issue then -- in this situation with this device,
really don't think there is a big difference between over
t he counter and prescription because the physicians are
going to be as illiterate or dunb about using this device as
the patients and perhaps they should |learn together. So, |
woul d say it is a non-issue between OTC and prescription.

DR. NIPPER. So, the answer is "yes."
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CLEMENT: Yes.

NIl PPER:  Ckay. Thank you.

¥ 3 3

Harrington Falls.

DR. HARRI NGTON FALLS: The question to ne becones
whose responsibility is it to educate the health care
providers. Should we do it ourselves or do the patients
have to push us? Should the manufacturer cone out and tel
us all howit is supposed to be used? O is the nedia going
to say this is the newthing? And it will be out in the
wonen's nmagazi nes and then we find out, oh, this is what
everybody is expecting.

The devel oper did a very good job earlier this
nmor ni ng answering Dr. Rosenbl ooms questions about the shelf
Iife, making arrangenents for that, making sure the strips
cannot be adulterated and trying to standardi ze the process
by using a pipele(?). So, | do believe that it would be
substanti al |y equi val ent.

DR. NI PPER  Thank you.

Ms. Rosent hal

DR. ROSENBLOOM | would like to see it as a
prescriptive device. | amconcerned about sonebody wal ki ng
into a pharmacy and, frankly, being confused about which

device they are purchasing and then it would fall to the
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pharmaci st to explain it to them who I would think would
maybe be | ess educated even than the physician.

So, | would like to see it as a prescriptive
devi ce.

DR. NIPPER. So, your answer is "no."

MS. ROSENTHAL: No.

DR. NIPPER  Dr. Habig.

DR. HABIG | think -- nmy answer is "yes."
think that over the counter or prescription is not really
going to change the safety and efficacy. | think it would
be as equivalently safe and effective OIC as conpared to
prescription.

DR. NI PPER  Thank you.

| kind of skipped ny answer to question 4. |
could fake it and say | did it on purpose, but | forgot.

But they kind of roll in together. M opinion
about this device as over the counter versus prescription,
must confess | am anbivalent. | renenber a few years ago
when | went to an ADCC synposi um and heard about the
benefits of tight control, self-nonitoring, having a little
bit of anxiety over |oss of business and worrying over
whet her gl ucose nonitoring could be done as effectively or

as accurately as we could do it in the |ab and seeing those
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fears being dispelled by the benefits of tighter control.

So, intrying to determ ne whether or not I am
willing to let go of nmy proprietary ownership of
fruct osam ne as a power test as opposed to their test, | am
wlling to take the | ead and see how well gl ucose self-
monitoring seens to work and with the warts that we know
that are there, | amwlling to let it go over the counter.

But that is one voice and I amnot voting. | am
just telling you what | think.

W are going to nove to a nodified question 6. Do
you have it on transparency?

Dr. Rej, did you want to say sonet hi ng?

DR REJ: Yes. Alittle bit of a clarification
regarding this over the counter and prescription use.
have a question for the FDA, perhaps Dr. Gutman. Wat woul d
prevent nme as an individual fromjust going out and buying
this device today for nmy own honme use? Even though the
sponsor is not marketing as such, if there is sonething that
is approved by the FDA or if sonmeone is weal thy enough to
buy a multi-channel anal ogue and have it in their
basenent --

DR. GUTMAN: | would guess that if you were really

interested and tried to buy it, you probably could buy it.
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You could m srepresent yourself as a professional even if
you weren't, but the conpany certainly can't market it in
that venue. They can't contract with Wal-Mart or K-Mart or
Wolworth's and offer it.

DR, REJ: But an individual who really wants --

DR. GUTMAN: If you try hard enough, | inmagine,
you know, going, beating down the door of any conpany and
buyi ng your own anal yzer for your own basenent, | guess that
IS possible. W don't police it quite that far.

DR. NIPPER  Your local illicit drug dealer wll
probably sell it.

So, did we have the nodification of the |ast
guestion? So, the question as stated in the handout is
slightly different. Here is the question that is stated in
t he handout. |If the product is considered equivalent, do
you have any suggestions for enhancing the | abeling? So,
that is still there.

Then the FDA has asked us for additional
information. In particular, we recognize differences in the
way quality control is intended for OTC products versus the
same product in professional use. W would appreciate input
fromthe conpany and the panel on these differences.

So, let nme ask the panel to tell us about |abeling
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suggesti ons and suggesti ons about changes in the way quality
control is done on the product and then if there are not
guestions for the conpany, we will bring the conpany up to
tal k about quality control as well.

| will start with you, Bob. Dr. Habig.

DR. HABIG | think for enhancing product
| abeling, it would be inportant to have clear -- "warning"
sounds like a pretty strong term but bold face type
indication that this test is not a substitute for self-
nmoni toring bl ood glucose testing, that it is to contribute
to overall diabetes care by used conplenentary with self-
nmoni toring of blood glucose testing.

| think that is nmy only reconmendati on.

DR. NIPPER. Ckay. Do you have any concerns about
the differences in QC?

DR HABIG | amgoing to say "no" because | don't
actually have it in front of ne to renenber the specific
details. | renenber the control strip and solution to be
applied. | actually don't even renenber --

DR NIPPER. Dr. Burd, why don't you tell us about
the QC.

DR. BURD: John Burd.

Yes, we spoke about the quality control testing in
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our presentation. Basically, the neter itself has a control
strip, which allows you to know that the neter if perform ng
properly and we do provide a liquid control solution with a
defined val ue that the patient can use to assure that their
test strips are working properly. So, if there is ever a
gquestion or a problem they can use the neter and the test
strip together with the control solution to see that the
met er gives the proper result.

DR NIPPER  How is the range of acceptable
performance stated in the material ? Because | didn't see
that in the subm ssion. Maybe | mssed it.

DR. BURD: Again, it is very simlar the predicate
devi ces, the blood glucose testing devices, as well as the
| aboratory fructosam ne devices. So, the ranges on the
controls will be very simlar to the ranges that you see
wi th current bl ood glucose testing products for glucose, as
well as the | aboratory fructosam ne.

DR. NI PPER  About how wi de a target are you
giving themto shoot at?

DR. BURD: For exanple, if the value is 250
m cronolar, it would be sonewhere between 220 and 280, that
sort or range.

DR. NI PPER: Is that three standard devi ati ons or
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two?

DR. BURD: That would be, | believe, three
standard devi ati ons.

DR. N PPER  Ckay.

Does that hel p you, Bob?

DR. HABIG Yes, it does.

DR. NIPPER. Now do you have an opi ni on?

DR HABIG | have a question first before the
opi ni on.

Do you recomend in the | abeling a frequency of
testing with the quality control ?

DR. BURD: Actually, Vivianne, would you like to
respond to that?

Actually, while we are waiting for Vivianne, is it
possible that | could respond to the earlier discussions
about the safety and effectiveness? | wll be happy to do
that after this.

DR. NIPPER  Yes, we will ask you after we have
gone around with this |ast question.

M5. NOETZEL: This is Vivianne Noetzel.

The control solution we recomend that you use it
before you use the neter for the first tinme, at |east once a

nont h, when you begin a new bottle of test strips, whenever
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you want to test that your nmeter and test strips are working
properly, after cleaning your neter, if you drop your neter
or on the advice of your doctor or health care professional.

DR NIPPER  And if you replace the battery.

MS. NCETZEL: That is correct. |In the battery
section. That is correct.

DR. NIPPER. That wasn't in the list of when to
use the controls, but it is in the list of -- when you
replace the batteries, it tells you to rerun the controls,
if | remenber right.

M5. NOETZEL: That is correct.

DR HABIG (Okay. Thank you for all that
information and | have no recommendati ons for changi ng
t hose.

DR. NIPPER.  Now, we know why there are six strips
in a bottle when you only test every couple of weeks.

Ms. Rosent hal

M5. ROSENTHAL: | agree with Bob that | think it
needs to be in bold print onit that it should not replace
gl ucose nonitoring.

| have a question. | don't renmenber any place in
the labeling if you addressed conplete cover with the bl ood

of the strip or of the area of the strip that bleeds and |
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wonder if there is not conplete cover, what woul d happen.

DR NIPPER Is that a question for the conpany?

M5. ROSENTHAL: Yes. Yes, it is.

DR. NI PPER  Whoever would |like to respond for the
conpany is wel cone to do so.

DR. BURD: John Burd. The question is what
happens if there is not enough blood to cover the strip?

MS. ROSENTHAL: The area on the strip that is --

DR. BURD: Yes. Basically, again, the test strip
has a nol ded part that has a little cup for application of
the bl ood sanple. W provide with the test what we call
straws for collection, which have a little line on them so
t hat when you prick your finger and take the bl ood sanpl e,
blood will just flowinto this straw up to the line. You
touch the strawto the cup and it automatically dispenses
that into the device. So, using the straw, there is no
chance of them not getting enough blood into the test strip
and if a user were not to use the test strip and were to put
too small of an anpbunt of blood on the sanple, the software
in the system in the nmeter system has indicators that too
smal | of a sanple has been added and you cannot put too nuch
sanpl e on the strip.

DR. NI PPER: Can you go back and add nore and use
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the sane strip?

DR. BURD: No. That is not recommended and it
cannot be done -- in the | abeling would be the disclainer
for that.

DR. NIPPER. The | abeling says not but the machi ne
woul dn't know the difference, right?

DR. BURD: Possibly not. | nean, it may be again
if you do that, that the kinetics of the reaction the neter
sees mght indicate that you are doi ng sonething inproperly.

DR NIPPER So, it kind of nonitors the reaction
rate curve.

DR BURD: Yes.

DR. NIPPER  Ch, that brings back old nenories,
doesn't it, Bob.

Okay. Thank you.

M5. ROSENTHAL: Well, then | think that the
| abeling is fine as it is and the quality control is fine
al so.

DR. NI PPER: Thank you very nuch.

Dr. Harrington Falls.

DR. HARRI NGTON FALLS: To ny earlier question,
they had already referred ne to page 13 regarding having a

patient see a health care professional. | think, again,
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war ni ng about the use of the product if no diagnosis of
di abet es has been given and not substituting it as an
alternative for glucose testing al one and consi deration of
maybe listing that the 300 | evel is the upper normal m ght
be wort hwhil e.

DR. NI PPER  Thank you.

Dr. denent.

DR. CLEMENT: | agree with the previous comrents
about enphasi zing not being a substitute for self-nonitoring
of bl ood glucose. | also noticed on page 16, where it has
the | abeling about what the different pictures of the strips
on how much bl ood is okay, how much is not enough and how
much is -- especially when there are Iines on the back.
woul d enphasi ze or at |east suggest that the sponsor put in
bold | abeling that if the quality control check that the
pati ent does shows that there is not enough bl ood on the
strip, that they should be warned that there could be a
fal se result and that they should not use that result.

| understand there is sone of that to prevent that
fromoccurring, but in the rare case that it still may cone
up with a reading, which we often see with the reflectance
nmeters we have available, | think that shoul d be enphasi zed

alittle bit nore.



142

DR. NI PPER  Thanks.

Dr. Boughman.

DR. BOUGHVAN.  Thank you.

| would al so not only suggest that -- in fact,
hope that the FDA might require the labeling to include the
war ni ng about this not being a replacenent for the self
gl ucose nonitoring. The sponsor has adequately answered the
questions | had this norning. | would just reiterate a
couple of small points, although I think they m ght be
useful .

One is a reference to not needing fasting sanpl es
for this device versus the predicate device and to, in fact,
reexam ne the | abeling regarding the cleaning of the machine
to clarify a couple of potential problens there.

The enhancenent of the | abeling has been di scussed
in a couple of ways and I think would -- my only other
suggestion woul d actually cone back to the concept of
whet her this mght end up as an OIC device or a prescriptive
devi ce, such that the normal ranges for non-diabetics and/or
t he nonogram that was shown earlier today m ght be
appropriate for professionals to read and understand in
detail. 1In fact, the |l ab professionals mght well want to

know what a normal non-di abetic range was.
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However, if this is an over-the-counter device,
including all of that information mght, in fact, be nore
confusing than it is worth. So, the decision point would
actually cone before ny final suggestions for enhancenent or
conpl et eness of | abeling.

DR. NIPPER Dr. Rej.

DR. REJ: | think for the | abeling, again,
underscore the point that it is not a substitute for routine
moni toring of glucose concentration. | don't know if |
mssed it, but I think that some disclainer that there is no
benefit for testing nore frequently than on a bi-weekly
basis m ght be there or whatever is decided.

| think the quality control regimen seens adequate
to ne.

DR. NI PPER  Thank you.

Dr. CGoldsmth.

DR GOLDSMTH: | would reiterate the concern
stated earlier not testing in certain patient popul ations,
that they were not studied. Various nmenbers of the panel
have referred patients with certain protein abnormalities,
patients with nephrotic di sease, pregnancy. | nentioned
pedi atric patients. You want to include in the | abeling

restricted use for certain patient popul ations.
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| woul d encourage that sone of these studies be
done and perhaps if you restrict it to prescription, as we
tal ked about earlier, that may, in fact, address this
probl em but that would be ny only concern.

| agree with the earlier comments of making sure
t hat people know that this is not a substitute for routine
bl ood gl ucose testing.

DR. NIPPER  Dr. Cooper.

DR. COOPER.  Thank you.

| agree with all those comments. May | ask the
conpany a question?

What is your feeling about |ow al bumin? |Is your
decision that |ow al bumn may or may not affect the results?

DR. BURD: Again, this is John Burd.

We rely heavily on -- Dr. Cefalu reported earlier
that he actually had done quite a few studies with the
| aboratory fructosam ne test and found that correction for
al bumn levels did not enhance the utility of the
information. And there is a body of literature that talks
about whether or not to use album n corrections for
fruct osam ne testing.

The consensus seens to be that it does not provide

any enhancenent and, in fact, can confuse things because you
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are adding the inprecision of two neasurenents together if
you try to utilize an album n correction

DR. COOPER: Ckay. | see.

| amaware of the literature and the controversy
and | didn't know what your position was on that. Thank
you.

| agree with all of the coments, as | said.
wonder if some nore limtations, such as it is not known the
effect of acute illness on the -- | don't want this to sound
like the interpretation of fructosam ne but on the actual
techni cal obtaining of that value because it is just not
known. Acute phase reactives may interfere with the
calorinmetric test and we just don't know that. So, that
woul d be a possible Iimtation that shoul d be addressed, |
t hi nk.

DR. NIPPER. Ckay. That could al so be additional

studies that would be worth | ooking at.

Dr. Zawadzki .
DR. ZAWADZKI: In addition to the many suggesti ons
so far, | think it would be helpful in the |abeling to

actual |y describe the vicissitudes of the glycem a that
normal |y occur in the patient with di abetes and that the

person who nonitors bl ood glucose as 100 to 150 before neal s
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m ght actually have a fructosam ne value that is high in the
scal e that was shown.

| think that scale would be hel pful, but it is
i nportant to enphasize that fructosam ne is an integrated
val ue that we collect both pre-nmeal and post-neal glucose
value and to just avoid perhaps sone calls that m ght raise
sone concern anong patients ot herw se.

DR. NI PPER  Thank you.

Dr. Kurt.

DR. KURT: Yes. As stated by other panel nenbers,
| certainly don't think it is a substitute for bl ood gl ucose
monitoring. | think that testing the system and sone kind
of an acute illness, such as the urinary tract infection
that | suggested before would be hel pful in know ng the
reliability under those circunstances.

| think that it should be clear that the skin area
that is being punctured should be washed clean so that it is
not necessarily contam nated by sone al kyl ated am ne and
that it be provided wth sonme either audio or visual
education programthat is sold with the nachi ne.

DR. NI PPER  Thank you.

Dr. Rosenbl oom

DR. ROSENBLOOM  Yes. | would recommend, as | did
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earlier, that there be a separate packet or insert that is
information for health professionals, so that when the
device is purchased, either over the counter or by
prescription, there is sonething that the patient can take
to the health professional that nay be beyond the eighth
grade reading | evel and that can be -- and that would
include a service nunber to call for further information or
for reprints and so on, that there would be a very inportant
educati onal conponent, as well as a training manual that the

heal th professional could use in teaching patients how to

use this.

In reference to pediatric and, | think, pregnant
patients, although | wll let Dr. Harrington Falls comrent
on that, | don't see an inherent reason why this device is

not of value to those patient populations, in fact, is of
greater value to those patient popul ations than stable Type
Il patients.

| think that it has its greatest value for those
who have the greatest fluctuation in their blood glucose
control fromone week to the next. Therefore, | would
si mply enphasi ze that under no circunstances should this
device be used or the values interpreted in pediatric or

pregnant patients, except under close supervision of the
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heal t h provi der.

DR. NI PPER  Thank you.

My opi ni on about enhancing the | abeling was
briefly alluded to by Dr. Kurt. | think that if the conpany
doesn't already have plans to make a video tape of how to
use the nmeter and the strips, howto take a good capillary
sanple and so forth, I think that would be very hel pful
And these video tapes could be nmade a part of your detailed
material to the physician comunity as well, so that
instructing patients, the nurse could use the video tape
appropriately.

| think that linking the patient that m ght want
to use fructosam ne to the physician through the back door
not the front door is very helpful and I think when -- if
t he | abel i ng enphasi zes proper nedical care of diabetics as
a way to mnimze sequel ae and adverse effects of this
horri bl e disease, | think that we could all benefit as a
soci ety.

| think that sone of the panel's concerns about
rei nbursenent -- | still remain an optim st that as the
benefit of preventive nmeasures and good tight nonitoring
beconmes avail able to sone of the newer nodalities in nmedical

care, that those benefits wll encourage the community to --
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t hose people to reinburse for preventive care, which is
certainly an issue here.

| still remain concerned about m sidentification
of lots, in other words, using the wong strip in the
machine for a different lot. That is ny only real concern.
If the lot-to-lot differences between the strips are better
than lot-to-lot differences between sone gl ucose strips,
then I amnot as concerned. But | know that there are |ot-
to-lot differences in strips that can cause trenendous
troubl e.

So, | would like the conpany to take it as a
prof essional responsibility to deal with that problem as
appropriate with the FDA.

Quality control differences don't concern ne too
much as long as the range that the conpany provides is not
t oo generous and doesn't allow problens to be overl ooked.
That said, | think that | wll stop at this point.

We have still a few m nutes before we break for
l unch and that would allow us to ask any questions of the
conpany, to raise any other issues that are involved. Dr.
Gutman would |like to have the floor, so | wll recognize
hi m

DR GUTMAN: Since we have a little tine and |
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certainly want to allow the conpany al so sone tine, but
just want to make sure that the quality control issue is
clearly understood and perhaps you m ght conceptually think
of it interns of a broader wave of products that m ght
reach the over-the-counter market in the future.

So, you mght use this as a paradigm but perhaps
broaden, and that is that in the traditional |aboratory
setting, a product of this type has two controls run every
time there is an assay. That is sort of a clear requirenent
t he manufacturers have set towards that clear requirenent.
The technol ogy may be raci ng ahead of the clear requirenent
and there is a |l ot of background di scussi on about how
reasonabl e that clear requirenent is, but right nowthat is
a clear requirenent.

The product as it is currently positioned is a
l[ittle bit |ooser than that. It doesn't have a requirenent
for two quality controls to be run each tinme that the assay
is to be positioned for use. Now, the history in glucose
nmeters, and you will be getting a |ot of opportunity to talk
about glucose neters -- there is one where there has been a
nore |iberal approach towards quality control. That may be
great. That may not be so great.

The use of this product is a somewhat
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suppl ementary type product, but I would still be very
interested in having you in a sort of global context perhaps
weigh in on the notion of not only the range, but also the
frequency of testing. You may, in fact, feel that it is a
very pragmatic alternative that the conpany has cone up with
here that is cost effective and that neets the needs of this
test and that that ought to be, perhaps, |ooked at in a
broader setting by FDA, as we are |ooking at products of
this type or you m ght suggest that we look at it in sone
other way or that we, in fact, ook at it in a nore
conservative way.

So, | would appreciate one nore pass specifically
| ooki ng at that issue of frequency.

DR. N PPER  Ckay.

Dr. Rej.

DR. REJ: That was a concern, but don't you think,
Dr. Gutman, that the frequency of quality control in a hone
use situation would actually exceed that of a | aboratory,
In other words, the nunber of quality control tests to
patient tests?

DR. GUTMAN: That woul d depend on how the product
i s | abel ed.

DR REJ: Fromthe labeling that | saw, to do it
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every tine, is at least one out of six, if they are a
package of six. | think it was whenever you received --
opened a new bottle. So, that is already one out of six.
And | don't know how many | aboratories -- what the frequency
of quality control is, but | suspect for many tests it is
much | ess than one in six, plus all the other -- then once a
month. So, that is probably going to be two out of six and
we are getting up to al nost 50 percent of the strips being
used for quality control.

Al'so, in addition, in the |aboratory, a | aboratory
frequently encounters huge ranges in anilide concentration;
whereas, with an individual patient, that is likely not to
be the case. So, | share the concerns but | think, at |east
frommny reading of this particular product, this seens
appropri ate.

DR. NI PPER. Dr. Boughman.

DR. BOUGHVAN: | al so share those concerns, but
think Dr. Rej has, in fact, made the point and ny opinion as
a panel nenber would be that, in fact, in each case as the
| abel ing and the device would cone forward, that the
guestion be phrased, in fact, as it was phrased here, for
this device, for whatever device is being | ooked at, and its

intended use, is the quality control sufficient. If that
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guestion is asked distinctly enough, then the answer should
be precise, accurate and cover those issues.

| woul d ask the conpany one nore question in this
context, however, and that is while Dr. Rej is correct that
any single patient mght not have the broad range fromvery
low to very high, as we mght see in a |aboratory setting,
in fact, if areading is very high, for exanple, and then a
week later the patient tests again without recalibrating to
control that next tinme, what is the safeguard that, in fact,
there m ght not have been a slippage fromreading to
readi ng? In other words, you read on a Thursday and it is
very high. You read the next Thursday and do no quality
control or cleaning in between. 1Is there -- in the way the
way the device works, is there a protection against that
first high reading not affecting a reading the next tine to
make it falsely high?

DR. BURD: This is John Burd. And | amsad to say
| don't quite understand your question.

DR. BOUGHVAN: In the recalibration of the machine
fromtest to test, if a quality control strip is not used or
the solution is not used to -- with a relatively nornal
nmeasure before the test nmeasure the second tine, is there

any reason to believe that a subsequent neasure to a high
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measure woul d read fal sely high?

DR. REJ: | think the question has to do with
maybe carryover. Is that right?

DR. BOUGHVAN:  Yes.

DR. BURD: Each test is an independent event. So,
there would be no carryover fromthe earlier result.

DR. BOUGHVAN.  Ckay.

DR. BURD: | hope that answers the question.

DR. NI PPER. Does anyone on the panel w sh to add
addi tional comments to Dr. Gutman's request?

Dr. Habi g.

DR HABIG | think it is inportant for the FDA as
reviewers to | ook at these new over-the-counter devices, to
ask the submtters, the sponsors, to provide sone confidence
that the quality control schene they recomend, in fact,
provi des adequate protection against deficiencies or errors
or the kinds of things that can happen to the system

At the sane time, | would ask the FDA to renenber
technol ogy i s being enhanced and i nproved and the old
par adi gm of you have to do two | evels of control every 24
hours is sinply not adequate or is overkill for nmuch of the
technol ogy that you guys will see as reviewers in the next

several years.
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DR. NIPPER  Any ot her coments?

[ There was no response. |

The manufacturer asked for tinme to respond to the
safety and effectiveness. Do you think we can do it in |ess
than five m nutes?

DR. BURD: John Burd.

Much less. Basically, | would -- just to wap
things up, | would like to -- to the panel, thank you al
for your thoughtful consideration of our application. |
think really it has been very thoughtful and a | ot of good
observations you have given to us.

We are very aware of the training and educati onal
needs that our product is going to require and we have pl ans
to put those educational and training articles in place.

| guess relative to the OTC versus the
prescription use of the product, | would just like to
restate what Dr. Harrington Falls pointed out, which is one
of the current concerns | guess we have is that the
possibility that uninformed health care professionals may
stay uninforned if patients don't bring this to their
attention.

But, again, | would like to say that we really

appreciate all of your coments and we wll certainly |ook
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forward to working with the FDA on finalizing our
appl i cation.

Thank you.

DR. NI PPER.  Thank you for your words.

We are approaching the end of this session, the
norni ng session. W are going to break for lunch
momentarily and we wll reconvene at 1 o' clock for an open
public session. As nearly pronptly as we can reconvene at
1: 00 will be appreci ated because we have a | ong agenda for
the afternoon and the FDA won't let us up for air until 6:00
if we are not careful.

So, we are going to try to watch the clock closely
this afternoon and we wll ook forward to a postprandi al
encounter with Dr. Gutrman. So, with that, unless there is
further business at this tinme, we wll adjourn for |unch.

MS. LAPPALAINEN. Yes. | would like to say just
one thing.

DR. NIPPER. The FDA al ways wants the | ast word.

MS. LAPPALAINEN. | would like to take this
opportunity to thank the LXN Corporation for their fine
presentation. | would like to thank the FDA and the
reviewers in their hard work that they put together during

the review of this. O course, the reviewis not over.
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| would also like to thank the panel for their
very inportant and insightful input. | think was a great
session and | would like to thank all of you for your
partici pation.

And we | ook forward to this afternoon.

[ Wher eupon, at 12: 00 noon, the neeting was
recessed, to reconvene at 1:05 p.m, the same day, Mrch 20,

1997. ]
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AETERNOON SESSLON [1:05 p. m]

DR. NIPPER. Wl cone to the afternoon session. It
is entitled "lIssues Regarding Sel f-Mnitoring Bl ood d ucose
Systens," or SMBG

Before Dr. Alpert's prepared remarks -- okay. |
have got a whisper in ny ear that we are going to nmake you
wait just a second until Sharon has a prepared comment and
then we will go ahead.

M5. LAPPALAI NEN: Yes. Good afternoon

For the benefit of those of you who were not here
this nmorning, I wll reread ny discussion fromearlier this
nor ni ng.

Good afternoon. | am Sharon Lappal ai nen,
executive secretary of the dinical Chem stry, Toxicol ogy
Devices Panel. W are here this afternoon to discuss the
issues relating to self-nonitoring of blood glucose.

| would Iike to acknowl edge our forner executive
secretary, Ms. Cornelia Rooks. Ms. Rooks now pursues a new
position as the director of the Division of User Prograns
and Systens Analysis. She has served with distinction as
t he executive secretary for the last five years and her
service and dedication are to be cormmended. She will be

sorely m ssed.
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| would also like to introduce our new
chairperson, Dr. Henry N pper. Dr. N pper is an associate
pr of essor of pathology at Creighton University in Omha and
he al so serves as the dean of adm ssions to the nedical

school. He has nmade many insightful and val uabl e
contributions during his past service to the panel.

Dr. Ni pper replaces our fornmer chairperson, Dr.
Art hur Carnmen, whose four year appoi ntnent was well served
by both his characteristic style and sense of hunor.

Wl cone, Dr. Henry N pper and wel cone to our
di sti ngui shed panel .

At this time, | would |like each of the panel
menbers to introduce thenselves. Please state your nane,
affiliation and your current FDA panel advisory nenbership.

DR. NIPPER So, we will start again with you, Dr.
Rosenbl oom

DR. ROSENBLOOM  Arlen Rosenbl oom University of
Florida, Gainesville. Tenporary voting nmenber.

DR. KURT: | amDr. Tom Kurt, Dallas, UT
Sout hwestern Medical Center and | am a regul ar panel nenber.

DR. ZAWADZKI: Good afternoon. | am Joanna
Zawadzki. | am an endocrinologist in private practice in

t he Rockville, Maryland area. | ama clinical associate



160
prof essor at Georgetown University Medical Center. | ama
former menber of Endocrine and Metabolic Advisory Commttee.

DR. GUTMAN: | am Steve Gutman. | amthe director
of the Division of Cinical Laboratory Devices.

DR. COOPER. | am Jim Cooper. | ama senior
medi cal advisor with the Agency for Health Care Policy and
Research and | amon the faculty of the Uniformed Services
Uni versity of Health Sciences.

DR. GOLDSM TH: | am Barbara Goldsmth. | amthe
associ ate director of the Departnent of Laboratory Medicine
at St. Christopher's Hospital for Children, as well as the
director of clinical chemstry there, and the associ ate
professor in the Departnent of Pathology and Laboratory
Medi ci ne at MCP Hahnemann School of Medicine, Allegheny
University of the Health Sciences.

DR. REJ: | am Robert Rej of the New York State
Departnment of Health with the State University of New York
at Albany. And I ama voting nenber of this panel.

DR. BOUGHVAN: Joann Boughnman, regul ar nenber of
the panel. | amcurrently vice president for academc
affairs and dean of the graduate school at the University of
Maryl and, a geneticist by training and a professor in

obstetrics, gynecol ogy, epidem ol ogy and preventive
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medi ci ne.

DR. CLEMENT: These titles are getting |onger.
will try to keep it short.

Dr. Steve O enent, Georgetown University, a
clinician, adult endocrinology and I ama tenporary voting
menber.

DR. HARRI NGTON FALLS: Beverly Harrington Falls,
Cornerstone Health Care, private practice, OB-GYN, in Hi gh

Poi nt, North Carolina.

MS. ROSENTHAL: | am Ell en Rosenthal and ny
background is in engineering. | amthe consuner rep to this
conm ttee.

DR. HABIG | am Robert Habig. | ama director of

corporate regulatory affairs at Bectin D ckinson and Conpany
and I amthe non-voting industry representative for the
panel .

M5. LAPPALAI NEN: For the record, | would like to
read a conflict of interest statenent for the Cinica
Chemi stry and Cinical Toxicol ogy Devices Panel neeting,
March 20th and 21st, 1997.

The foll owm ng announcenent addresses conflict of
interest issues associated with this neeting and i s nmade

part of the record to preclude even the appearance of an
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inpropriety. To determne if any conflict existed, the
Agency reviewed the submtted agenda and all financi al
interests reported by the commttee participants. The
conflict of interest statutes prohibit special governnent
enpl oyees fromparticipating in matters that could affect
their or their enployers' financial interests.

However, the Agency has determ ned that
participation of certain nenbers and consultants, the need
for whose services outweighs the potential conflict of
interest involved is in the best interest of the governnent.

W would like to note for the record that none of
the participants reported any involvenents related to the
fructosam ne issue. A waiver has been granted for Ms. Ellen
Rosenthal for her financial interest in a self-nonitoring
bl ood gl ucose or SMBG firmthat could potentially be
affected by the coonmittee's deli berations.

The wai ver permts this individual to participate
inall matters before the panel. Copies of this waiver may
be obtained fromthe Agency's Freedom of Information Ofice
in Room 12A-25 of the Parkl awn Buil di ng.

W would like to note for the record that the
Agency took into consideration other matters regarding Drs.

Barbara Goldsmith and Henry Ni pper. The financial interests
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reported by these individuals are not related to the SMBG
matters before the panel. Therefore, the Agency has
determ ned that they may participate fully in the panel's
del i berati on.

We also note that Dr. Arlen Rosenbl oom reported
test strip studies with SMBG firns. However, since the
studi es ended nore than ten years ago, the Agency has
determ ned that he may participate in the panel's
del i berati on.

In the event that the discussions involve any
ot her products or firnms not already on the agenda for which
the FDA participant has a financial interest, the
partici pants shoul d excuse thensel ves from such invol venent
and their exclusion will be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons meking statenents
or presentations disclose any current or previous financi al
i nvol venent with any firm whose products they may wi sh to
conmment upon.

Additionally, I would like to state that for the
nmeeting today and tonorrow, Ms. Ellen Rosenthal will serve
as consumner representative and Dr. Robert Habig will serve

as the industry representative.
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The followi ng are our current nmenbers on the
panel: Dr. Joann Boughman, Dr. Barbara Goldsmth, Dr.
Robert Rej, Dr. Thomas Kurt and Dr. Beverly Harrington
Falls. W also have the follow ng tenporary nenbers to the
panel: Dr. Steven Cenent, Dr. Janmes Cooper and Dr. Arlen
Rosenbl oom

Thank you.

Now I will turn the panel over to Dr. N pper.

Agenda Item FDA Presentation -- Introduction to
Sel f-Monitoring Blood 3 ucose Systens (SMBG

DR. NIPPER. Ckay. After that false start where |
was trying to get Dr. Alpert on board a little early before
the things that had to be said got said, | would like to
wel cone Dr. Susan Alpert. She is the director of the Ofice
of Device Evaluation in the Center for Devices and
Radi ol ogi c Heal t h.

Wl cone, Dr. Al pert.

DR. ALPERT: Thank you, Dr. N pper, distinguished
menbers of the panel and guests. First, | would like to
thank all of you who are participating in the panel neeting
today and tonorrow i n advance for your tine and effort on
this very inportant issue.

What | would like to do in just a few mnutes is,
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if you will, set the stage for the discussions that wll
t ake pl ace.

Di abetes is a very preval ent di sease that affects
mllions of people in the U S. and around the world. The
ability of these patients to have nore control over their
health and a significant inpact on their prognosis is
critically inportant.

Home gl ucose nonitoring has provided an avenue for
such individual participation in disease managenent and has
pronoted better health for diabetics over the last three
decades. During these sane three decades we have | earned
nore about the di sease, better ways to nanage gl ucose
control and evol ved ever-inproving technol ogi es which
support glucose testing and insulin delivery by the affected
i ndi vi dual s.

In addition, we have gai ned know edge and
experience regarding the inpact of diabetes in both insulin
dependent and non-insulin dependent patient popul ations. W
can denonstrate in real terns |ess blindness, fewer patients
with renal failure, the benefits of blood glucose control.

The technol ogy currently avail abl e has al ready
made a significant inpact on the |ives of the diabetic

patient.
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Earlier in our understanding of the disease, the
medi cal community sinply segregated diabetics into insulin
dependent and non-insulin dependent categories and managed
themdifferently. Today, as the nedical literature
i ndicates, there are nmany nore recogni zed di fferences anong
patient groups that should also be included in the
determ nation of individual patient managenent.

Exanpl es of these considerations, which you
probably know better even than I, include the nunber of
doses and types of insulin used, if any, in a given patient,
the pattern of a patient's disease, including their
propensity for ketosis or hypoglycem a, the dietary control
exerci sed by an individual, the exercise reginen of the
patient and the ability of the patient to fully participate
in their daily nmedi cal managenent.

In addition, the literature al so reveals that
di abetics are managed in many different ways, with many
different goals. Sone are managed with no blood or urine
nonitoring; sone with daily urine nonitoring alone; sone
wi th once-a-day bl ood testing and others with nmuch nore
i nvasi ve testing and intensive testing reginens.

Even nore recently, new blood and tissue gl ucose

testing nodalities have been in the news. Methods both nore
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and |l ess invasive than finger stick blood testing are being
eval uated for their potential benefits to the health and
quality of life of diabetics around the world.

G ven this growth of know edge about the disease
and the concurrent devel opnent of new technol ogies to
nmonitor patients at hone, it is appropriate that we assess
their interface at this tine. As we at FDA are chall enged
to eval uate new evol vi ng technol ogi es, we nmake benefits-to-
ri sks assessnment for each new product. These resulting
deci sions about the ability of new products to enter the
mar ket pl ace and how we describe themin | abeling to all ow
the user, be that health care practitioner or patient, to
appropriately choose anong avail abl e technol ogi es in support
of good health, have great inpact.

We are | ooking for your assistance in this very
important area in consideration of devices for hone
nmoni toring anong individuals wth diabetes. W seek your
hel p in evaluating the bases upon which we should be naking
t hese benefits-to-risks ratios.

The areas that we will discuss range from
appropriate patient identification to the reliability and
performance of underlying tests to specific outcones we

shoul d expect for conmmon or new technol ogies. During the
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first part of this panel session, we would like to focus on
the potential needs of different popul ations of diabetic
patients.

Later in the day and tonorrow we will focus on how
we currently at FDA evaluate products in this area and seek
your advice on how we mght inprove the way we do these
assessnments. W are here to learn. W are here together to
devel op approaches that allow us, where possible, to even
antici pate the changi ng technol ogi es and their inpact on
patient care.

By the end of these two days, we hope to better
under stand varying diabetic patients' needs in order to
focus both product devel opnent and premarket review on
nmeeting these needs. W want to focus on the types of
assessnents that should be the basis for our reviews, to
assure that new devices entering the marketplace are safe
and effective for their users.

Qur goal is to continue wth the nmedical device
industry to provide products that inprove the health of the
di abetic patient, devices that address the real issues in
di sease managenent.

Once again, | would like to thank you in advance

for your work with us on this very inportant public health
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i ssue.

DR. NIPPER  Thank you very much, Dr. Alpert.

The next presentation wll be by Dr. Steven
Gutman, who is the director of the Division of dinica
Laboratory Devices, affectionately known as DCLD, O fice of
Devi ce Education, ODE, Center for Devices and Radi ol ogi cal
Health, CDRH. See, | have been required to | earn these
abbreviations as part of this newjob. But I amstill doing
it with pronpters.

Dr. GQutrman, we appreciate your being here and we
are |l ooking forward to your presentation.

DR. GUTMAN: Thank you.

To perhaps expand the stage for the next day and a
half, I wll spend the next few m nutes providing sone brief
background i nformation.

| will review the evolution of glucose neter use,
their clinical inmportance and FDA' s invol venent in the
premar ket review of self-nonitoring blood glucose systens.
Let ne also express at the start that | appreciate the
interest in this subject by everyone who is at today's
nmeeting as a nenber of the panel, a speaker or nenber of the
audi ence.

We are fortunate to have people here who represent
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the different parties involved wth the use of glucose
meters, including the industry, health care professionals
and consuners.

d ucose neasurenents play a pivotal role in both
t he di agnosi s and managenent of diabetes. Refinenents in
testing have in large neasure contributed to our increasing
under st andi ng of the biology of diabetes and its differing
subgroups. Indeed, although the discovery of insulin and
its therapeutic benefits is usually thought of as the
sentinel event in the history of diabetes, the
i npl enent ati on of portable glucose testing at the bedside or
at hone clearly represents a parallel revolutionary
br eakt hr ough.

The availability of this technique to help refine
di abetic therapy is the cornerstone of the diabetes control
and conplications trial. This study clearly defined both
the benefits and the risks of tight control and clearly
stands as a benchmark for ideal therapy in insulin dependent
di abet es.

Many di abetic patients are, however, not insulin
dependent and in many subgroups of patients with this
di sease, intensive therapy is not an appropriate nmanagenent

goal. Trying to assist in assuring the correct match
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between the differing needs of varying patient subgroups and
t he di agnostic and therapeutic choices available to themis
a continuous challenge to clinicians, manufacturers and even
regul at ors.

In 1963, Anmes, using nodifications of his
nmet hodol ogy for enzymatic neasurenent of glucose in urine,

i ntroduced the dextrose sticks, the first visual test strip
for measuring glucose in capillary blood. Although
prelimnary reports nicely described both anal ytical and
user limtations in this nethodol ogy, as early as 1965, an
anecdotal report appeared in the nedical literature on the
use of the product at honme by a patient with gestational

di abet es.

The first report on a portable reflectance neter
to standardi ze readout on this type of glucose test strip
was published in 1970. Subsequent reports denonstrated that
such a device coul d produce reproduci bl e and accurate
results wth a high correlation to standard | aboratory
met hods.

In 1978, two papers appeared in Lancet describing
t he benefits of home bl ood glucose testing. Sixty-four
di abetic patients were studied at St. Thomas Hospital

Medi cal School in London, England, using the Ames |-Tone(?)
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Meter and 69 diabetic patients were studied at the General
Hospital in Nottingham England, using the Berringer R nger
Manhei m Meter. The concl usi ons of these studies were
simlar. Use of honme bl ood gl ucose nonitor produced easier
and nore predictable glucose control with a reduced nunber
of hypogl ycem ¢ epi sodes.

Al t hough the pros and cons of hone testing were
matters of spirited discussion in the nedical literature
over the next few years, by 1982, the Anerican D abetes
Associ ation had clearly formul ated goals for ideal
managenent of diabetes. In a formal policy statenent
publ i shed in D abetes Care, the ADA noted self-nonitoring of
bl ood gl ucose is, quote, preferable to urine testing in any
insulin-requiring diabetic patient.

This recommendati on was taken to heart in an
expl osi ve manner. Estimtes suggest that by 1986, hone
bl ood gl ucose nonitoring was practiced on a regular or
intermttent basis by one mllion diabetics. By 1992, this
estimated nunber had risen to over three mllion and current
sal es of blood glucose neters in strips are estimated to be
over $640 mllion a year.

Driven by a clear nedical need, technol ogical

advances in a strong comerci al market, glucose neters and
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strips have undergone a conplex series of innovative
refinements. The neters have becone smaller, faster and
nore user friendly. Expectations for inproved perfornmance
have in large part been stinulated by these changes.

In 1986, a diabetic consensus conference proposed
for the first time performance goals for glucose systens.

As a starting recommendation, the assenbl ed expert panel
recommended that the goal of all future SMBG systens shoul d
be to achieve a variability of 10 percent at gl ucose
concentrations of 30 to 400 -- that is an error in the slide
-- of 30 to 400 mlIligranms per deciliter, 100 percent of the
tinme.

Unfortunately, variability was not very well
defined. In subsequent citations, this performance goal has
been variously viewed as a precision goal, an accuracy goal
or a goal for total systemerror considering the sumof both
t he precision and accuracy goal s.

The 1986 panel al so recomended that with current
systens, SMBG neasurenent should be within 15 percent of the
results of the reference neasurenents. It was suggested
that matri x specificity be maintained in evaluating the
gl ucose techni que. However, definitions of what reference

nmet hods or predicates should be used for conparison testing,
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how to do deal with choices of different matrices and
whet her the 15 percent match shoul d be consi dered an
eval uation of bias alone or a nore conpl ete neasure of total
error incorporating estimates of both systematic and random
error conponents or all issues |eft sonewhat unclear.

In 1992, the 1986 recomrendati ons were revisited
and tighter ideal diagnhostic objectives were proposed. 1In a
statenent subsequently published in Diabetes Care in 1995,
it was suggested that the goal of SMBG device manufacturers
shoul d be to make future SMBG systens with an anal yti cal
error of 5 percent. That is a very chall enging goal

FDA regul ati on of glucose neters, |like that of
nost ot her devices, dates to the passage of the Medical
Devi ce Amendnents of 1976. Qur records indicate that the
agency cleared its first hone nonitoring systemin 1979.
Since then, these systens have been one of the nbst comonly
revi ewed products for over-the-counter use. The Agency has
cl eared over a hundred SMBG systens.

The nmechanism for review of these subm ssions has
been t hrough the premarket notification or so-called 510(k)
process, one which you as a panel now are famliar wth,
havi ng done a simlar process this norning.

The nost basic precept in review of these devices
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is an eval uation of analytical performance in the hands of
the intended user; in the case of hone testing, |lay users
with di abetes. Denonstration of this perfornmance tends to
be conparative, preferably against a reference nethod, but
practically nost often against a well-defined and well -
characterized | aboratory predicate.

In addition to denonstration of performance in the
hands of |ay users, FDA asks for information directed at
denonstrating the inpact of hematocrits, altitudes, common
anal ytical interferences and potential el ectromagnetic
interferences on device perfornance.

FDA recommends its sponsors follow the | abeling
gui del i nes established by NCCLS, the National Commttee for
Cinical Laboratory Standards, in their docunment "Labeling
of Hone Use In Vitro Testing Products.” And we al so
recomrend that sponsors refer to avail abl e FDA gui dance
docunents, such as "Wite it Right" and "The Points to
Consi der Regardi ng Label i ng and Premarket Subm ssion for
Home Use In Vitro D agnostic Devices," to assist the sponsor
i n devel oping clear, coherent and user friendly |anguage.

FDA revi ew does not specifically require
manuf acturers to denonstrate the various conponents of

nmet hod error according to source, but we do | ook at the
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magni tude of that error in the course of the review and in
considering a cl earance deci sion.

Revi ew of performance in the world of current
510(k) subm ssions suggests that reasonabl e performnce
goal s are al nost universally attainable. 1In eight
subm ssi ons cleared by our division over the past year, for
exanple, using 200 mlligram per deciliter as an inportant
medi cal decision point, total precision estimtes range from
alowof 5to a high of 13 percent; total bias estinmates
froma low of less than 1 to a high of 12 percent and the
total error conbining these elenents of systematic and
random error were on average, 12 percent.

In spite of our efforts to define performance in
terns which represent real world use, there is evidence to
suggest that performance outside of FDA subm ssions falls
short of the mark being reported in our subm ssions and in
manuf acturers' package inserts. In Q Probe studies reported
by the Coll ege of Anmerican Pathol ogists in 1993 and then
again in 1996, as many as 26 percent of glucose readings
failed to agree within 15 percent of the institutions
conventional |aboratory nmethod for glucose testing.

Now, this in part represents the fact that these

studi es may not have been matrix specific, probably were not
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matri x specific, and occurred in various use settings.
Field testing by ECRI using accuracy goals of 15, 20 and 25
percent to establish a range of above average, average and
bel ow average ratings have repeatedly suggested that sone
tested devices could not be recommended for honme use.

Finally, a nunber of literature reports have
suggested that FDA review and manuf acturers' performance
clains sonetines fail to predict performance when chal |l enged
in the real world of testing. These inconsistencies in
review data and testing outconmes are matters of obvious
interest to the agency and we would |ike to consider
mechani sms we m ght inplenent for inproving the prediction
of real world performance and ensuring that device | abeling
reflects a performance in a user-friendly manner.

Ms. Rooks will be presenting key el ements of our
exi sting guidance for honme glucose nonitors and suggesting
some possi ble areas where we m ght strengthen our review
process. In the course of this neeting and the weeks that
foll ow, we are seeking broad public input on nechanisns for
things we can do to inprove the accuracy and reliability of
t hese devi ces.

We are also interested in obtaining perspectives

from manufacturers and fromusers of these devices to
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determ ne the issues at play in the | oss of performance and
in determ ning ways that these can be addressed.

Finally, as Dr. Al pert suggested, the Agency
appreci ates that invasive technology is inproving and that
new non-i nvasi ve technol ogi es are under devel opnent and
eval uation. W are seeking input on perfornmance goals and
appropriate study designs, which mght be used to help
foster the rapid transfer of these inprovenents into the
real world of testing.

We are hoping to use this panel input as a
starting point for dialogue with both the professional and
manuf acturing communities in trying to contribute to
continuous quality inprovenent of hone gl ucose nonitoring
devices in their use and in building a public/private
partnership that will inprove outcones in the managenent of
patients wi th di abetes.

Anybody have any questions?

[ There was no response. |

DR. NI PPER. Thank you very nuch, Dr. Gutman.
amsure we will have questions for you and the other FDA
representatives during the course of this day and a half.

You have laid out a challenge for us that | hope

we can neet.
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At this point in the agenda we are about to open
the floor for public -- for an open public session on
perspectives on the current use of self-nonitoring bl ood
gl ucose devices. Speaking to the panel and to the audi ence
today will be public attendees, who have contacted the
executive secretary prior to the neeting and they wl|
address the panel and present material and information
relevant to the agenda before us.

We ask each speaker to state whether or not they
have any financial involvenment with manufacturers of any
products being discussed or with their conpetitors.

As | amtapped to be "Father Tine," | don't know

whet her we have a light device or not to say when the 15

mnutes is up or not. | don't believe we do. | wll try to
flag you down if you run a little over the 15 mnutes. |If
you have tine to give back, I amsure that all of us wll

appreciate it because we have a full agenda for the day.

At this time, the first person on our list is Dr.
John W Ross. Dr. Ross is here as a nenber of the College
of American Pathol ogists, which is |ocated here in
Washi ngton on | Street. | amturning the podiumover to Dr.
Ross for 15 m nutes.

Agenda Item Open Public Session
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DR. ROSS: Thank you. | am John Ross, a
practicing pathol ogi st at Kennestone Hospital in Marietta,
Georgia. | have no financial interest in any of the self-
nmoni toring bl ood glucose systens, glucose neters and test
strips on the market or under devel opnent.

| am here today representing the Coll ege of
Ameri can Pat hol ogi sts, the CAP, where | serve as chair of
the Chem stry Resource Commttee. The College is a nedica
specialty society representing nore than 15,000 physici ans,
board certified in either anatom c and/or clinical
pat hol ogy. Col |l ege nenbers practice their specialty in
community hospitals, independent clinical |aboratories,
academ c nedical centers and federal and state facilities.

Since its inception in 1947, the CAP has devel oped
a |l aboratory standards and is considered a | eader in the
field of laboratory quality assurance prograns.

| thank you for the opportunity to address the
Cinical Chemstry and dinical Toxicology Commttee and |
woul d i ke to franme nmy discussion today in the context of
bl ood gl ucose nonitoring devices used in the clinical
i npati ent setting.

My statenment will address the follow ng areas

first; a discussion of the attributes and di sadvant ages of
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alternate site testing; secondly, blood glucose nonitoring
devices as alternate site testing procedures and, third, a
brief overview of the CAP's comments on the FDA draft and
review criteria for review of blood glucose nonitoring
devices and their | abeling.

Wth reference to alternate site testing, we feel
t hat any di scussion of the use of blood glucose nonitor
devices used in the clinical inpatient setting would not be
conplete without the discussing of the general alternate
site testing technol ogy.

For purposes of this discussion, alternate site
testing, that is, AST, is defined as clinical |aboratory
activities that take place outside of the physical confines
of the hospital's principal |aboratory, but under
adm ni strative control of the hospital. The position of the
CAP is to support and encourage the devel opnent of new
technologies to facilitate the delivery of quality patient
care services.

In this regard, the CAP recogni zes that alternate
site testing is an integral part of |aboratory nedicine.
Sone of the benefits associated with AST are decreased
turnaround tine, small specinmen volune and | ow speci nen

acqui sition costs and the potential to | ower central
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| aboratory fixed costs. Despite its advantages, issues,
such as overall quality of testing results, potential
duplication of equipnent and inefficient use of personnel
require careful and cautious inplenentation of AST prograns.

High quality patient care should be first and
forenost in the delivery of all health care services,
including AST. For this reason, it is the CAP' s position
that certain basic principles nust apply to AST.

First, AST nmust not introduce or augnent
clinically significant errors in the testing process.
Therefore, AST nust neet the sanme standards as do all other
clinical |aboratory services, including adherence to good
| aboratory practice; that is, quality control, quality
assurance, proficiency and recording of results in the
patient's nedical record.

Secondl y, devel opnent of AST prograns shoul d
actively involve all participants, including |aboratory
staff, nursing, nedical staff, admnistration and ot her
heal th care professionals.

Third, the technol ogi c devel opnment of AST nust be
appropriately applied for maxi num patient benefit. This
will require active dialogue with health care manufacturers.

Fourthly, efforts nust be nade to quantify and
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conpare all costs and benefits associated with AST and ot her
testing nodalities. Bedside blood glucose nonitoring is the
ol dest and nost common AST procedure. However, controversy
continues over the ability of this technology to provide
preci se and accurate testing results in the inpatient
setting.

Under the regulations inplenenting the CLIA(?)

' 88, bl ood glucose nonitoring devices are generally | unped
into the Wade(?) Test category and as thus, are defined as
sinpl e, accurate nethodol ogi es that nmake the |ikelihood of
error negligible or pose no risk of harmto the patient if
the test is reported incorrectly.

The CLI A regul ations require only adherence to
manuf act urer recommendati ons as the quality control
mechani sm the Wade Test procedures. The CAP believes that
bl ood gl ucose nonitoring perforned as an AST procedure is
nore appropriately classified as a noderate conplexity
di agnostic procedure. Although the in vitro blood gl ucose
noni toring device used in the invasion setting is simlar to
that used in the hone setting, the test process as a whol e
differs in conplexity fromthat seen in the anbul atory hone
testing environnent.

| will offer the foll ow ng exanples of the
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i ncreased risk associated with bl ood glucose nonitoring in
the inpatient setting. The risk of patient or recorded
identification error is increased due to providers in the
AST setting, caring for nultiple patients sinultaneously and
the fact that the operator performng the test in the AST
setting is not necessarily the provider charting the test,
assessing the test result and changing the nedication on the
basis of the test result.

The risk of poor sanple quality is also increased
due to the preval ence of poor peripheral circul ation and
conditions of circulatory collapse. Moreover, the risk of
variation in operator skill is greater in the inpatient
setting than in the home environnent.

Therefore, it is the CAP's position that when
performed as an AST procedure, it is inappropriate for
| aboratories or alternate site testing areas to rely solely
on manufacturers for test reliability and bl ood gl ucose
monitors. Instead, the CAP recommends that bl ood gl ucose
nmoni tori ng conducted as an AST procedure adhere to quality
assurance standards; that is, quality control, proficiency
testing, patient test managenent, et cetera, in order to
assure the delivery of quality health care services and

ultimately to inprove the patient outcones.
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The ability of blood glucose nonitors used in AST
settings to produce accurate results was evaluated in a 1994
CAP qual ity assurance study by 144 institutions, who
submtted data for the study. The study results indicated
that a higher degree of accuracy was achieved for bl ood
gl ucose nonitoring prograns when several quality assurance
mechani snms were incorporated into the AST program including
use of | aboratory personnel as bl ood gl ucose nonitor
operators, repeated training and/ or performance review at
schedul ed intervals for operators, regular conparison of
bl ood gl ucose nonitoring results with clinical |aboratory
results and use of the blood glucose nonitor's capability to
store QC results and/or patient data.

Wth regard to the review criteria draft docunent,
t he CAP believes that the FDA docunent should be revised to
hel p i nprove intra-nethod conpari son anong manuf act urers,
process control in alternate site testing and correl ation
wi th established clinical standards.

Due to the technical nature of the CAP s conments
on the FDA review criteria docunent and available tine, |
will not address the comments as a formal part of ny
presentation today and have submitted them by a separate

letter. | will be happy to cover those in about another
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four mnutes, at the end of this statenent, if you would
like me to do so.

I n concl usion, the CAP recogni zes that bl ood
gl ucose nonitoring as an AST procedure is a valuable testing
nmet hodol ogy for the care of diabetic patients. However,

i ssues surrounding the ability of the technology to provide
preci se and accurate testing results in the inpatient
setting nust be resolved in order to inprove patient

out cones.

Simlar to all AST procedures, the CAP' s position
is that certain basic principles nust apply to bl ood gl ucose
nmonitoring in the inpatient setting, including adherence to
standards of good | aboratory practice in order to assure the
delivery of quality health care services and to inprove
pati ent outcones.

Dr. N pper, | could cover a two page letter that
is addressed to Dr. Joseph Hackett, with somewhat nore

techni cal recomendations if you would care to take that

time.

DR. NIPPER. | believe you have the tine. Go
ahead. |If you can do it in four mnutes, that would be
wonder f ul .

DR. ROSS: I think | can.
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The letter addressed to Dr. Hackett begins with
our appreciation for being invited and offered this
opportunity.

The CAP believes that the review docunent coul d be
revised to help inprove, first, intramethod conpari son anong
manuf acturers; secondly, process control and alternate site
testing and, third, correlation with established clinical
st andar ds.

Qur coments below will address these three areas
and we al so encl osed sone specific | anguage revisions for
the review criteria docunent.

Wth regard to intranethod conpari son anong
manuf acturers, data fromthe CAP surveys, that is,
proficiency testing prograns, suggest that sone of the
di sagreenent anong bl ood gl ucose nonitoring nmethods nay be
due to intranethod differences in calibration. This arises
fromthree sources; first, variation in the selection of
reference material; second, variation in selection of the
reference nethod and, thirdly, variation in the calibration
of the reference nethod that is sel ected.

Manuf acturers' clains regardi ng whol e bl ood,
pl asma, venous, capillary, et cetera, calibration are

unclear and difficult to verify. For instance, a serum
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pl asma, hexoki nase NRSCL credentialed reference nethod is
avai |l abl e for glucose analysis. However, a credentialed
reference nethod for whol e blood glucose, such as is
mentioned in Section 4(c) of the review criteria docunent,
is not avail able.

The CAP believes that intramethod standardization
w || be enhanced by use of venous whol e bl ood as the test
sanpl e and use of venous plasma as the reference nateri al
with correlation to the NRSCL credential ed reference nethod
for plasma glucose for the follow ng reasons:

Since clinical guidelines for glucose
interpretation are established by use of venous pl asns,
correlation with established clinical guidelines will be
enhanced by use of venous plasma as a preferred reference
material. Furthernore, clinical plasma analyzers may be
calibrated satisfactorily to the NRSCL credenti al ed
reference nethod for glucose.

Properly calibrated clinical plasm anal yzers
usi ng either glucose oxi dase or hexoki nase net hods are
acceptable. d ucose oxidase nethods wth direct el ectrode
detection of hydrogen peroxi de are probably superior when
they are properly calibrated to plasma gl ucose val ues.

Venous bl ood, if used, may be oxygenated if
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necessary. Wth regard to process control in the alternate
site testing environnment, regul ations inplenenting the
Cinical Laboratory Inprovenent Amendnents of '88 to require
only adherence to manufacturers' recommendations for process
control of Wade Tests.

However, the rel ationship between institutional
policy and the manufacturers' recomrendation is not clearly
defined. For exanple, a |leading vendor's total quality
managenent manual provides in a section entitled
"Proficiency Testing," the following information. The
proficiency test information stored in the electronic data
storage nodul e, blanks for entry of the type of personnel
perform ng proficiency testing, including, quote, operator
and, quote, other; a check off for an interval at which
proficiency tests are perforned, including 1, 3 and 4 nonths
and, quote, other; a blank for the name of an external
proficiency testing program

However, a separate docunent provided by the sane
vendor entitled "Regulatory Sunmmary,"” states that the vendor
makes no recommendati on regardi ng proficiency testing,
ei ther external or internal.

In the total quality managenent nmanual provided by

this vendor, either options are listed for the control
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sanple interval. The options include, quote, other, quote,
each tinme a new vial of test strips is opened and, quote, if
the el ectronic data storage device has been dropped. The
attached regqul atory sunmary states that the vendor's
recommendation is to performcontrol sanple testing when
each new vial of reagents is opened.

The regul atory sunmary sheet al so states that the
vendor has no recommendati ons regardi ng validation of nethod
deci sion, nethod accuracy, calibration checks, periodic
checks with the conparative nethod, that is, internal DT,
reporting range or linearity.

Due to the dependence of regul atory agencies on
manuf act urer guidelines, the review criteria docunent shoul d
be revised to require clear and nore specific manufacturer
recomendations for quality assurance in the inpatient
alternate site testing setting that assure a degree of
process control appropriate to that setting.

|l wll nmention only one other specific technica
recomendati on, which has to do with use of reference to the
NCCLS docunent EP9, "Method Conpari son and Bias Estimation
Usi ng Patient Sanples,” specifically in Section 4(d) of that
review criteria docunent.

DR. NIPPER. | don't think that noise has anything



191

to do with your taking too |ong.

DR RCSS: | think I can finish in 30 seconds.

Moreover, in the same section, 4(d), the
appropriate fornmula for calculation of total errors should
be provided by the manufacturer. At a mninmm the
probability, which with the calculated total error limt
hol ds and whether the [imt is a 1 or 2 tailed distribution
shoul d be provided. A quadratic fornmula with a 95 percent
probability that the correct result is in a two-tailed
distribution is one appropriate nodel that may be used.

Dr. N pper, that concludes ny statenent and
t hank you for this opportunity.

DR. NI PPER. Thank you for presenting the
technical details. | amsure they wll help us in our
del i berati ons.

The activity you saw up here, we were trying to
follow a couple of sections in the guidance docunent. W
found out we were m ssing a couple pages. So, we went to

get the right ones.

DR RCSS: | see.

DR. NIPPER  Thank you, Dr. Ross.

DR. ROSS: Thank you.

DR. NIPPER.  The next individual who we will call



192
upon to present is Dr. Richard Kahn(?), representing the
Aneri can Di abetes Association. They are headquartered on
Duke Street in Alexandria, Virginia.

Dr. Kahn, you are --

M5. HENSEN:. | spoke with Dr. Kahn ni ght before
| ast and he asked ne to forward sone coment on behal f of
ADA.

DR. N PPER  Ckay.

Are you going to present?

M5. HENSEN: | had originally called to schedul e
to present on behalf of the American Association of D abetes
Educat ors, but would be glad to share comrents from bot h
organi zations as | volunteer a lot with them

DR. NIPPER Are you Ms. Hensen?

M5. HENSEN. Yes, ma'am Yes, sir.

DR NIPPER  You are right to say "Yes, ma' ani to

her .

| certainly have no objection to your going ahead
t oday.

M5. HENSEN: Thank you, Dr. N pper and panel
menbers.

| have no financial interest in any of the

noni toring conpani es. However, as with Dr. Rosenbl oom have
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had the opportunity to be involved in testing of strips and
meters in years past.

| appreciate the opportunity to address coments
to this panel today as they relate to glucose nonitoring.

As Dr. Alpert and Dr. Gutman have shared, there are mllions
of people with diabetes. And with the probabl e rel ease of

t he new Anerican D abetes Association criteria for

di agnosi s, that would | ower the | evel at which diabetes is
di agnosed to a fasting plasma glucose of 125, clinicians are
faced with advising potentially mllions nore of patients

wi th di abet es.

Add to this, the enornous body of evidence that
gl ycem c control prevents m crovascul ar conplication and the
i npetus for careful nonitoring and managi ng di abetes is
clearly felt by all clinicians.

The consequences of poor control are not just the
devastating chronic conplications, but the escal ating costs
associated wth dialysis, heart disease, increased
utilization of the health care system days |ost from work
and so on.

The DCCT is the primary body of science, of
course, that has driven the standards of care that have been

put forth by ADA, which would in sunmary, of course, tell us
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that the goal would be to have the fasting bl ood sugar at 80
to 120 and take action in changi ng the managenent plan if
those goals are less than 80 or above 140 or if the
henmogl obin A1C is greater than 8.

Monitoring this level of glycemc control requires
accurate and user friendly nethods of glucose nmanagenent.
Self-nmonitoring of blood glucose is the standard and peopl e
with diabetes live with, nonitor and in nmany cases self-
adj ust all paraneters of their own diabetes reginen.

VWil e clinicians use the henogl obin A1C as their
gol d standard of |onger termglycemc control, the devil is
inthe details. The daily glucose records provided by the
pati ent supply the information by which insulin and oral
agents are titrated, specific neal doses are adjusted and
basal insulin dose decisions are made.

Bl ood gl ucose | evel s cannot accurately be
determ ned by feelings or synptons or by urine testing. It
IS necessary that we have glucose data. Any new systens,
non-i nvasi ve, inplantable or mnimally invasive, nust be
accurate, precise and reproduci ble. They should be tested
in the environment in which they will be used on sufficient
nunbers of Americans, representative of patients with

di abetes that will be using them
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Achi evi ng accuracy has been addressed by several
of the previous speakers and I will defer to their comments
and nove on in the effort of saving tine. But | do want to
make a comment about who should test and that has been
addressed by the ADA Consensus Conference of 1993 to not
just include people that have insulin dependent diabetes or
non-insulin dependent diabetes, but those that are
consi dering conception and those that have gestati onal
di abet es.

In terns of frequency of testing and what we are
seeing clinicians recommend, certainly increased testing is
suggested for patients with hypogl ycem a unawar eness,
pregnancy, intensive insulin managenent, insulin punp
t herapy, sick day managenent and erratic |lifestyles, such as
t hose working swing shifts or traveling frequently.

Many clinicians are currently recommendi ng the
hi ghest testing frequency for patients taking Life Pro
insulin. Testing in this case is requested sonetimes as
often as fasting, one to two hour postprandial, pre-neal and
bedtinme. This allows, of course, titration of the Life Pro
dose, as well as assessnent of the basal insulin needs.

Addi ti onal pharnmacot herapeuti c agents have cone on

to the market in the |ast couple of years and they have al so
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changed the testing patterns and the frequency that we are
seeing clinically recommended, not just Life Pro
hunol ogue(?), but Metform n(?), Acarbose(?) and
Yontroglitizone(?), all wll seemto be able to be titrated
nmore effectively if postprandi al blood glucose assessnents
are made, rather than pre-neal testing.

The I evel s of glucose control and the targets that
are set for different groups is another area that was
requested input fromthis group and the ADA gui deli nes,
agai n, give us suggestions for that and that is supported by
science from DCCT, the Kinonoto(?) study, the U. K diabetes
study and ot her than the very young, those under seven, or
the elderly, as determi ned by |evel of conplications,
cognitive and dexterity problens, we woul d expect to target
t hose goals that were previously nentioned.

There may be other groups that woul d have an
adjustnment in their glycemc goals. Those people with
gastropuresis, hypoglycem a unawareness and ot her patients
or clients that have hypoglycem a as a serious health
consequence.

Even with these concerns, clinicians are not
accepting previous norns of glucose values in the 200s. The

overall clinical goal is to reduce the henoglobin ALC, no
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matter what the starting point. In lieu of non-invasive
testing or an inplantable closed | oop system the current
nmoni toring technol ogy while show ng vast inprovenments still
has sone fall acies.

Errors in nonitoring continue to be divided into
several categories; user errors by both patients and health
professionals, interferences frompatient's conditions,
medi cations and neter strips and |imtations.

| would |ike to address initially sonme of the user
errors that we see. And | would start with the probl ens
related to control testing. W see that control testing is
not done routinely. | had a patient this week come in with
his meter, strips and all of the supplies and was proud that
he had his control solution with him It was dated 1992.
So, we see that patients are not having control solution.
They are not instructed. It is not up to date and they
perceive doing control testing as a waste of one or two
strips.

Heal t h professionals perceive it as probably a
waste of time, but Joint Conm ssion and others certainly
require that. And it is a help to have new systens in place
that Iock out, if you wll, the ability to test until that

QC is done. But |I mght nmake several suggestions in this
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ar ea.

Al neter systens, it would help if they had built
in the | ock-out feature with overrides only in case of the
need for energency testing. d ucose control solutions could
be universal for all nmeters. That would help greatly. The
cost for control solutions should be drastically reduced.
Make them a service item a |oss |eader, provide themwth
each can or package of test strips.

Massi ve pharnaci st educati on shoul d be undertaken
to enphasi ze the inportance of control solutions and the
necessity of having it on the shelf. And nassive pharnaci st
education shoul d be undertaken to verify hands on conpetency
with neters that are sold in the retail settings. Laws that
requi re mandat ory education by pharnaci sts have gi ven us new
notivation to support their needs.

Sone i npressive coll aborative efforts are underway
with Pfizer, AADE and Anmerican Pharmaceutical Associ ation.
However, these efforts don't begin to cover the need for al
pharmaci sts. d ucose control ranges should be narrowed.

The control ranges continue to be very broad in all |evels,
| ow, normal and hi gh.

Thi s begs the question of accuracy of the

patient's glucose readings even if all techniques are
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perfectly met. Sell the sane | ot nunber of strips to
whol esal ers, as is done with hospitals. This would
potentially reduce sonme of the variability froma consuner
per specti ve.

Reduce the cost of strips or devel op and publicize
i ndi gent support progranms. One of our indigent clinics has
an alliance with a conpany to provide neters at no charge,
but nore inportantly, they have a federal grant to help
support the cost of the test strips. Industry and
organi zati ons have a great opportunity to work in this area.

Print control ranges on individually wapped
strips or on each vial, not on | oose papers that are in the
package with the strips. Another area of problemis the
area of not cleaning neters. W should have all neters
i ndi cate when cleaning is necessary, have optic w ndows that
are durabl e enough to be cleaned with al cohol, even though
they shouldn't be or better yet, have all neters that don't
requi re cl eaning.

Anot her problem area is not enough bl ood being
applied to the test strip and it is a great confort to see
test strips now being on the market that are all ow ng
additional blood to be applied to them |If all the test

strips could have that additional second chance to apply
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enough bl ood, that would reduce and elim nate one of the
inportant errors we are seeing.

If |l ess blood were required for the test sanple,
that would help. |If the consistency of the |ancing device
were inproved, that would help wth the problem of not
enough bl ood.

Very inportantly though, we need to observe
patients doing an actual blood test with their neter and
supplies at every clinic visit. Meter-to-nmeter conparison
variability is very confusing to patients. [|If we were able
to have all neters consistent in their neasurenent of either
pl asma or whol e bl ood, that would reduce sone of that
conf usi on.

In lieu of that, education materials that clearly
explain the difference -- | struggle with this constantly --
how to explain the difference of plasm versus whol e bl ood
and why that difference is okay because that is the testing
nmet hod.

Patients forget to wite down test results, of
course, and increasing the nunber and availability of nmenory
in the neters would help that. The date and tine is one of
the nost valuable things that is available with nenory as

wel | .
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Anot her area of major error is interferences from
patient conditions, hematocrit, different nedications and
subst ances, ascorbic acid, acetam nophen, bilirubin and so
on and so forth. |If the strips are able to be inproved to
reduce or elimnate those interferences, that, of course,
woul d help. Meters and strip [imtations have been
mentioned; humdity, tenperature, altitude. |If strips can
be inproved in their viability or if packaging can be
inproved or if neter cases could be nade to help protect a
l[ittle bit nore fromtenperature, then this would hel p.

A concern | have in this area as well is related
to mail order businesses and we see that com ng from Kansas
it is going to be a problemif soneone is having strips mai
ordered to their home and it sits on their front porch in
August, when it can be 110 degrees. The strip viability is
certainly in question then.

It is difficult also for patients to renove the
lids on sonme of the cans if people have arthritis,
neur opat hy or poor hand strength. The lids could be
improved to help with that problem

Htting the target with the blood sanple is
sonetinmes difficult. |[If a nore distinct color contrast on

the target area of the strip could be done, that would hel p,
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as would help with tactile guides. |[|f people don't have
neur opat hy, tactile guides on the edge of the strip that is
close to the neter target area for the bl ood sanple, that
m ght be an assistance as well.

The custonmer service that the conpanies offer is
incredi ble and the customer service nunber needs to be
printed | arger and bol der on the back of every neter. That
woul d be a great help in sone of the errors that we see.

Dat a managenent continues to be an arduous task
and the neters need to continue to be able to average appl es
to apples within the neter in terns of the data managenent.
And the software packages need to continue to be devel oped
that will help with the sophisticated anal ysis of the
overal |l bushel baskets, if you will, of nunbers that
patients bring in.

The speed of analysis needs to be inproved.

Downl oadi ng takes a long tine.

Meter pronpting on testing, on the steps for
testing, is sonetinmes confusing. M experience suggests
that if we could use icons instead of words on all the
nmeters, that that would make it nuch easier for patient use.
If we could elimnate the nunerical countdown, that would

further reduce the confusion.
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And, finally, in this area, reporting of data
prior to clinic visits for interimadjustnents in managenent
is difficult. Some patients try to fax their bl ood sugars
into the clinician for assessnent, but if we could evaluate
or explore the technology to allow data in the neter menory
to be transferred via tel ephone transm ssion, sonehow
el ectronically, that would reduce a | ot of the transm ssion
errors and certainly reduce the tine and the | abor intensive
nature of trying to assess all that.

Sone of the additional concerns related to nai
order businesses relate to neters being sent to patients and
this may not be the purview of this group, but neters
sonetines are sent to patients wthout themrequesting it
and then that is charged to their insurance. And we are
al so finding that generic test strips are sonetines
routinely sent to patients w thout any request fromthem

Let me conclude ny comments in areas of training
and access and say that SMBG and suppliers as a part of
sel f - managenent education are still inpaired and that is due
in large part to a lack of reinbursenment for diabetes
education. So, of course, recommendi ng that we continue our
work with legislative efforts is inportant.

Also, training the trainers is an area we woul d
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like to see standardized and with the area of patient
performance skills, sone consistency there would be very
valuable and if we could agree that the itens are consi stent
and that they are all done by return denonstration, that
woul d hel p.

In sunmary, glucose neters, patient skills and
practitioner expertise have inproved because of research and
the coomtnent to offer the state of the art care in
di abetes. The AADE position statenent on glucose nonitoring
recogni zes that the optimal inpact of SMBG upon di abetes
control will be reached only when accurate data is obtained.
It is consistently applied to an individualized patient-

i npl ement ed program of nonitoring, assessnment and deci sion-
maki ng t hrough sel f-managenent skills training.

Thank you.

DR. NI PPER. Thank you, M. Hensen.

Movi ng right along, our next speaker on the I|ist
is Dr. Robert Ratner fromMd-Atlantic Research Institute
here in Washington. |Is Dr. Ratner here? Here he cones.

How do we reset the speaker tinmer? There we go.

The chairman with disabilities act needs a better
timer. | had to ask the executive secretary to tell ne

which color is up there because | amred/green col or blind.
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So, if the light on this side goes off, I amgoing to put
t he hook on you.

DR. RATNER  Fair enough.

DR. N PPER  Ckay?

DR. RATNER: That is fine.

DR. NIPPER  Go right ahead.

DR. RATNER: Dr. Ni pper, |adies and gentlenen,

t hank you for the opportunity to cone speak to you

| amboth a clinician, as well as an academ ci an
and over the |ast 15 years of nmy experience wthin diabetes,
| have served as a consultant to DI VA(?), Berringer Manheim
and to Life Scan in various and sundry ways.

| have al so been involved in testing of nmeters and
strips and was one of the participants in the 1992 ADA
Consensus Conference, as one of the presenters.

Dr. Gutman provided a wonderful overview of the
history of self-nonitoring of blood glucose, but I think it
is useful to take one step further back and renenber what
sel f-monitoring of blood glucose replaced and that was urine
testing. And | think that that transition is at |east part
of the reason why we are having so nmuch difficulty today
with total error accuracy and precision.

Patients historically had done benedict(?) testing
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or urine dip stick testing and gotten a highly variable
qualitative assessnent of one plus versus four plus
glycus(?) uria wth very little understanding of what it
meant and even | ess understandi ng of what to do with that
information in terns of making any adjustments in their
t herapeutic intervention.

When bl ood gl ucose testing was initially
i ntroduced, nost physicians -- and | was fortunate enough to
be in that transition zone -- thought it would be inpossible
to convince our patients with diabetes to actually prick
their finger and do the bl ood glucose testing. The coment
was al ways nade, "W can't get themto test their urine and
there it is no pain. How are we ever going to get themto
do bl ood gl ucose testing?"

And, in fact, the nedical comunity, at |east
out si de of di abetologists, were really quite reticent to
nove to self-nonitoring of blood glucose. This was a
consuner-driven market. And it was our patients who said we
want to know what our glucose is so we know what to do with
that i nformation.

So, many of our patients started using visual
systenms and when you start tal king about accuracy and

precision there, we were dealing with Iess than 40, 80 to
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120, 120 to 240, greater than 240. Those were the ranges
that we had available to us; clearly, a sem-quantitative
assessnent even then. And yet, it revolutionized diabetes
care.

And as we progressively noved to the netered
systens so that we have relatively accurate and precise
results, we are sinply inproving on that qualitative system
t hat we have been using for 50 years. How accurate, how
preci se do these systens need to be?

You have al ready heard about the di abetes control
and conplications trial utilizing at |east one if not two
generations ol der systens and yet utilizing those self-
nmonitoring systens, we were able to denonstrate that, nunber
one, you coul d achieve near normal glycemia with a m ninma
degree of hypoglycem a occurring during that period of tine.
And as a result, you can mnimnmze conplications.

Clearly, we have gone to nore accurate, nore
preci se systens since the diabetes control and conplications
trial was initiated. At the tine of those studies, nost
patients were using systens that required an enornous degree
of user intervention, timng, w ping and appropriate anmounts
of blood. The newer systens in which nost of that is taken

away fromthe patient clearly renoves the user error
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conponent to an enor mous degr ee.

So, we are noving in the right direction. | think
t he question before you now is how accurate, how precise do
t hese systens need to be, to be of clinical utility. M own
personal opinion is that the conparison to a | aboratory
standard is both inappropriate and unnecessary. Wat we are
really looking at is a clinical standard.

The limtation in our clinical nanagenent of
patients with diabetes is not sinply know ng what the
accurate bl ood glucose is but being able to do sonething
rational with that information and our interventions
currently don't allowthat. W can't do m nute-by-m nute
bl ood gl ucose mani pulation within 5 percent. dinically, it
i s not achievabl e.

What is it that we really need to do? W need to
| ook at systens that are, one, user friendly; two,
convenient; three, fast; four, accurate within the range of
clinical utility and, five, inexpensive, so that they can be
used frequently by patients who need to use that type of
nmoni t ori ng.

| do have an overhead if | could go ahead and
denonstrate it.

This is the Cox Error Gid that was published in
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D abetes Care in 1985, |ooking at bl ood glucose nonitoring,
utilizing a reflectance neter, in conparison to a reference
range. The intent of these investigators was specifically
to | ook at those errors that would make a clinically
significant difference so that the Area Ais wthin 20
percent of the reference range. Anything within that is of
no clinical significance. There is no differentiation
there. One would never nmake a change in therapy if, in
fact, the value was in either of the A ranges.

The B ranges are in excess of 20 percent error
and, in fact, under those circunstances even then you
generally woul d not make any clinical therapeutic change.
So that what you begin to see is that unlike the anal ytic
standard of the clinical chemstry |ab, one has an al nost
sem -quantitative assessnent of self-nonitoring of blood
gl ucose when it cones to the therapeutic inplications.

It is only when you get into the C, D and E
categories that errors becone clinically significant, in
whi ch deci sion-making is markedly inpaired. One m ght
choose to make a change in therapy when it would be
i nappropriate and that change would result in sone
del eterious effect. So that you are |ooking at an area now

in which we no |longer believe or at |east the clinicians no



210
| onger believe that the error needs to be within the range
of a clinical |aboratory.

Clearly, we want the nost accurate, we want the
nost precise data we can get and we hope that industry wll
continue to nove in that direction. But one has to bal ance
t hat nove towards accuracy and precision with conveni ence
and cost.

Dr. Gutrman said that three mllion people were
currently using hone bl ood glucose nonitoring. That is out
of eight mllion people wth known di abetes. |f one | ooks
at the frequency of self blood glucose nonitoring, it is
actually relatively | ow considering what we would w sh
peopl e to use.

VWhat are the limtations to people routinely doing
sel f-nonitoring of blood glucose? Cearly, one major factor
is cost. And as we go to nore sophisticated systens with
greater precision and greater accuracy, | have little doubt
that the cost of those systens will also go up. One has to
bal ance out that increased precision and accuracy wth the
fact that fewer and fewer people will be able to afford to
do the nonitoring itself, to have an absol utely perfect
system that absolutely no one can afford makes no sense at

al | .
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We need to seek a clinical balance in which
patients will utilize the system get useful information out
of that systemthat can then be translated into useful
t herapeutics to bring themunder better control.

Wth that, | will end and be able to answer any
guestions you may have.

DR. NIPPER W will defer questions or comrents
until the commttee discussion at this point.

Thank you very nuch.

W will need to reset the wondrous device and
while we are doing that, we will -- we will reset it for the
speaker after this. Wile we do that, we are going to be
treated to a video presented from M. D ane Lellock -- |
hope | am pronouncing that correctly -- whose address is
Route 2, P. O Box 381, Punxutawney, Pennsylvania, otherw se
known as the hone of Punxutawney Phi l

| don't know how good -- how sensitive and
speci fic Punxutawney Phil's predictions are about w nter.
hope that the weather outside is getting to be about 50.
Maybe spring is com ng around here.

[ The follow ng testinony was via video tape.]

M5. LELLOCK: Allow ne to introduce nyself. M

name i s Diane Lellock and I thank you for the opportunity of
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being able to talk to you today.

A previous comm tnent has kept nme from being there
in person, but | thought ny nessage was inportant enough to
bring it to you via video.

| amnot a scientist. | ama small business owner
from Punxut awney, Pennsylvania. But | amthe nother of two
di abetic children, ages 12 and 14, and | feel that | am an
expert regarding the care of the diabetic.

My son Todd was four years old when he devel oped
di abetes. So, after ten years of di abetes nanagenent, we
all are well aware of the ups and downs of the disease. M
daughter Carl ene devel oped di abetes three years ago. M
famly has kept abreast of all the current technol ogy
avai |l abl e to the diabetic.

Unfortunately, let nme say that the in-hone
di abet es managenent that has occurred has been mnimal. As
a consuner, | have taken advantage of the technol ogical
devices avail able in the past years for ny children. An
exanpl e of the technol ogi cal advancenents that have taken
pl ace has been a needleless insulin delivery system It is
not perfect and it is expensive, but it does give ny
children the insulin that they need and it is pain free.

It is a form dable device that gets the job done
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W thout the stigma attached to needles. This is not an
enotional plea for advanci ng technol ogi cal devices as | do
recogni ze the need for a scientifically-based nonitoring
systemthat can be relied upon for accuracy.

| would |ike to present questions which are in
m nd and yours as we | ook at this evolving technol ogy of
bl ood gl ucose neasuri ng.

What is the current state of the art available for
di abetics to nonitor blood glucose levels in a hone setting?
The current technol ogy avail able today for the consuner to
monitor their blood in a hone is a device like this. It
pricks the skin. It draws blood and you use it on a
di sposabl e test strip.

What the diabetic consunmer wants and is waiting
for is a non-invasive neter that would be accurate, yet
pai nl ess. Let's discuss accuracy. Wat is the accuracy of
the current technology that is available to us?

The current accuracy of the finger prick
t echnol ogy avail abl e today has a margin of error of 20
percent. That is quite a nmargin considering we base insulin
doses on neter readings. A 20 percent margin of error could
be crucial to a small child, who bases their insulin needs

on the current system
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Let me cite an exanple of one of ny personal
experiences with our current invasive system As recently
as January of this year, ny children, although seen by a
primary care physician here in Punxatawney, Pennsyl vani a,
travel to Pittsburgh, PA, to Children's Hospital. There
t hey see top-notch endocrinol ogi sts, who give us the utnost
care.

At this appointnent, our current systemis
conpared to a | aboratory reference nonitoring systemand it
determ nes the accuracy of our neter. That day we took one
meter and we used it for both Todd and Carlene. Qur tests
were perfornmed five mnutes between each child. Renenber,
we are in a clinical setting. W are at the hospital.

Todd' s | ab report canme back that his neter was
wor ki ng accurately that day. The neter here read 270. The
lab results were 310. Using the sane neter, the |ab report
canme back Carlene's neter is inaccurate. Please check with
t he manufacturer. The nmeter read 252. The lab results read
336. It mght be a bit scary because | woul d have given
Carlene too nmuch insulin based on this neter reading.

What el enents changed the reliability of the neter
in that clinical setting? | cannot answer that. Nor w |l

you probably be able to find any nedi cal personnel who can.
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| would like to discuss with you accuracy

obstacles. | want to show you that this instruction sheet
cones with every box of testers that | purchase and it says
my meter will not performaccurately when the air
tenperature is outside the narrow range of 64 to 86 degrees.
So, on a sunny but cold day, | can't use ny neter outside.
There are extrenes in humdity. | don't know If there is
a rainstorm does that nean it is too humd out?

High altitude. They don't say what |evel of
altitude on the sheet. | just knowthat if it is high
altitude, it doesn't work correctly.

Level s of common aspirin or Tylenol are in their
body. What if they are dehydrated? That neans if ny son is
pl ayi ng basketball and has a lull, | can't test himbecause
I can't know that that nmeter will be accurate. He probably
i s dehydrat ed.

One of the other questions that we are al
t hi nki ng about is the size of the new current non-invasive
technol ogy. The current non-invasive neter is about the
size of this box. Do | envision that | wll always carry
this box around? | think not. Before the |aptop conputer,
the size and the functions of the conputer were far

different fromtoday.
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W finally see conputer technology as in al
el ectronical devices. Let us anticipate the sane thing wll
happen in non-invasive neters. But | will tell you as a
nmot her, | would nuch rather use sonething | arge, accurate
and painless, rather than sonething small and not accurate
and it hurts.

Let's discuss patient conpliance. An ideal system
of measuring bl ood glucose would be a technically superb
| aboratory with a venepuncture for bl ood collection.
Unfortunately, this is not areality. It is not possible
and it is not practical for the diabetic. What the diabetic
needs is a device with a reasonable |evel of repeatable
accuracy that would encourage themto use it.

No pain. M kids don't want to use this because
when they prick their finger, it hurts. They also don't
want the associated stigmata of drawi ng out a body fluid,
especially in this age of infectious transm ssions.

Let's discuss cost. That seens to be an issue on
everybody's m nd about the non-invasive technol ogy being so
high priced. 1In the past ten years, | have purchased
approxi mately seven invasive glucose neters. They wear out.
They becone inaccurate or a better product is brought to the

mar ket, but the cost involved can be staggering.
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Let's just consider what m ght be used to get a
bl ood sanple; a lancet, a test strip, perhaps a band-aid and
in previous years, alcoholate(?), which is no |onger
recommended because now that interferes with the accuracy of
t he bl ood test.

But on an average day with four test strips used
per day on each child and only those | ancets invol ved and
that is we don't nake any m stakes, our cost for |ast year
alone for both children was well over $3,800. That doesn't
i ncl ude those sick days when sonetines we had to test every
hour or if the nmeter read "error" and we had to use another
test strip.

So, the $8,000 projected cost of the current non-

i nvasi ve systemis a very small price to pay considering the
benefits. No pain and no added expense for increased
testing. That neans we can test all the tine and it doesn't
cost us anything nore.

| am aware of the DCCT, as | think that you
probably are aware of that, too, and we all know that that
trial encourages frequent testing. | amnot a scientist,
but I do know the need to verify the prom se of any
t echnol ogy, which is introduced.

So, today, ny request is your panel provide
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what ever assistance is needed in the possible advancenent of
technol ogy froma painful, sometinmes accurate invasive neter
to one which will be user friendly and pronote ny children
and the 17 mllion diabetics across the United States to do
a better job taking care of thensel ves and prevent potenti al
conplications.

Pl ease, just judge and review all the technol ogy
that is available, invasive and non-invasive, using the sane
criteria.

On behalf of all the diabetics across Aneri ca,

t hank you. And pl ease know that all the diabetics are
commtted to any advancenents in technology and we will be
waiting for any future advancenents that can happen.

| f you would like to discuss this further wth ne,
pl ease feel free to contact me at R D. No. 2, Box 381,

Punxat awney, Pennsyl vani a 15767.

Thanks, again. And ny nanme is Diane Lellock and |
do appreciate the tinme you have given ne.

DR. NI PPER. Ckay. After that presentation, we
will still need to reset the neter. | apologize for making
you start it when we didn't really need to.

Murray H. Loew, Juvenil e Di abetes Foundation in

New Yor k.
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| f you forgot that I want you to tell us if you
have financial involvenent with the manufacturer, please be
rem nded.

DR. LOEW Thank you very nuch, M. Chairman.

| amrepresenting the Juvenil e D abetes Foundati on
today, but | should point out that | have not cleared these
remarks with the board of directors of the JDF, but | think
| fairly represent their points of view And I do not have
any financial involvenent wth any conpanies involved in
di abetes care of any sort.

| would like to just review what | amgoing to

talk about. | would like to spend a few m nutes on who JDF
is, a bit nmonentarily about the DCCT -- you have heard
al ready about that -- a little bit about glucose nonitoring,

again, to review sone of the high points, what we perceive
as the need for nore science in this field, the likely
prospects for the future that we see comng in the near
future -- and Ms. Lellock in the previous presentation nmade
an el oquent appeal that I will follow up on, | hope -- the
need for evaluation and the need for the eval uation of

eval uation nethods and, finally, a recommendation that |
think that the JDF would |ike to make to the FDA

The Juveni | e Di abetes Foundati on has represented
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Type | di abetics, insulin-dependent diabetics, since 1970
and over that period since that tine, it has rai sed about
$200 million for research in juvenile diabetes.

These funds cone fromthe grass roots, from walKk,
ride and rolls in neighborhoods to the solicitation of |arge
donors from corporate and other individuals. It sponsors,
in addition to research at universities around the country,
a nunmber of workshops and conferences. As we speak, for
exanple, in Geece, the Fourth Wrld Conference on D abetes
is going on that is sponsored by JDF bringing researchers
fromaround the world to discuss a nunber of the aspects of
juvenil e di abetes.

It is involved in patient education of the parents
and of the children thenselves and its goal primarily is the
seeking of a cure. W really believe that there will be
many cures, not just a single one, and sonme of them we
t hi nk, are being discussed here today.

The peopl e involved are the children thensel ves.
They are not exclusively children, but the term"juvenile
di abetes" largely enbraces children as the principal
patients, but sone adults do develop juvenile diabetes of
t he i nsulin-dependent type.

There are many, many vol unteers of parents and
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others, including quite a few people who do not have
di abetes in the famly. The researchers thenselves are
active participants in the JDF process.

So, again, the goal is to find one or nore cures
for juvenile diabetes and the DCCT made very clear the
i nportance of control. Dr. Gutman has enphasi zed this
already. Just let ne point out a few of the major elenents
of the intensive managenent branch of the DCCT trial, which
concl uded about three years ago. And as you can see, it
required very rigorous testing, frequent testing of blood,
frequent injection of insulin, the adjustnent of those doses
in accordance with food intake and exercise and the results
of the tests.

The consequences of tight control were remarkabl e;
a dramatic reduction in the risk of the principal
conplications of diabetes that we all are very nuch
concerned about. So, this inpact, this fact then, leads to
the desire to nonitor bl ood glucose often. Right now, it is
a painful pricking of the finger that you just heard
descri bed nost agonizingly. And a coll eague of mne, who
has been a punp user since 1980 nmade this conment when
told himl was comng here and | think this is not an

understatenent. This is, in fact, the case, that as far as
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an interested diabetic is concerned, to have continuous and
convenient -- and those are both crucial words -- continuous
and conveni ent feedback woul d, indeed, be the biggest
advance since insulin.

So, | would like to talk then about this
continuous idea. W know that punps exist for people who
want to treat their di abetes aggressively. The fact is,

t hough, that those punps require input fromthe user and
that input nust conme fromtesting. So, we have finger
pricks that are painful, inconvenient and take tine.
Eventually, if we had sone sort of a continuous nonitor, we
woul d |i ke to perhaps conbine it with a punp to make what is
called a closed | oop systemin which we would neasure, we
woul d set a dose, we woul d neasure again, change the dose
and continue the cycle continuously in accord with the
body' s needs.

The problem though, is that censor. Wll, a
nunber of technol ogi es are being proposed and sonme of them
were alluded to in the video, but the technol ogies for
continuous nonitoring are all in the enbryonic stage. There
are some non-invasive ones bei ng proposed, ones that use
light, either in the visible or the infrared range;

m crowave energy as another way to propagate energy into the
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ti ssue and record sone changes due to the changes in glucose
| evel ; sem -invasive nethods that extrude |iquid from
m cropores in the skin and anal yze that and, finally, the
i nvasi ve net hods, the finger prick nethod, which is
presently used, and the potential of sone sort of an in-
dwelling electrode in a vein or perhaps el sewhere.

A nunber of organizations, many industri al
organi zati ons and sonme universities are conducting work in
this area. Mich of the corporate work is devel opnent.
There is very little applied research and al nost no basic
research. | believe that that underlies the principa
probl em that we have no real successes to date in the non-
invasive area and | believe that it is because not enough
attention has been paid to the science.

| f we have science, we will have reproducibility.
In our view, these are equivalent. It is axiomatic. And we
are lacking the scientific bases, by and |l arge, to make the
steps that we really need to have genuine reliable, non-
i nvasi ve nonitoring.

A lot of the hopeful ness that was expressed in the
vi deo tape, for exanple, conmes nore from hope than from
experi ence. Everyone wants a non-invasive techni que, at

| east many people do, to treat the problens that you heard
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so wel | descri bed.

Well, sone alternative approaches in the non-
i nvasi ve area m ght be to encourage technol ogy transfer.
This is al nost heretical when talking with profit-nmaking
conpanies, but | think that there mght be a way to do it.

Secondly, that we should require and insist upon
peer review, that the results of the various experinents
bei ng done by corporate organi zati ons should be submtted to
the sanme scrutiny as is the case with university
researchers. The conpani es, indeed, could sponsor
validation studies and if there were sone federally-
sponsored evaluation, that I wll speak of in a nonent, |
t hink all conpani es would benefit from such a program

Well, a couple of crucial issues. |If you are
going to talk about evaluation -- and the review that Dr.
Gut man gave of the proposed standards was quite
conprehensive, but | think that, neverthel ess, when one
t al ks about the non-invasive technol ogies, there will be the
need to anticipate problens that are not yet seen. So, we
will have to find good eval uati on nethods for these non-
i nvasi ve techni ques because the nunber of variables wll
multiply. It is not going to be a sinple -- and it is not

sinmple anyway -- it will not be nearly as sinple as the
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i nvasi ve techni ques that are presently being used.

So, we need ways to evaluate and we need then
standards for the evaluation techniques. W need possibly a
cl eari nghouse for testing. So, a recommendation that we
woul d offer for your consideration is that the FDA sponsor a
wor kshop specifically to exam ne the issues and reconmend
vol untary standards for testing and eval uation of continuous
gl ucose nonitoring devices.

W would like to set those aside to distinguish
them the invasive -- presumably invasive, but not
necessarily -- "continuous" is the key word -- gl ucose
nmonitoring devices. The attendees would certainly include
the manufacturers, university |labs, users, that is to say
the patients thensel ves, industry and professional societies
of the types who have been here today and, of course, the
FDA.

| think that there would be sonme de facto force
brought about by this, that if people agreed that this was
the way to go, even though regul ations mght |lag, there
woul d be sonme noral suasion nmade possi bl e.

Well, the nunber 18 mllion, 16 mllion, great
nunbers have been used, but we do know that there about

800, 000 juvenil e diabetics who nust take insulin and as a
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result nmust nonitor their bl ood sugars.

For many, many years, there have been great
expectations rai sed and every year these expectations are
dashed. | think that part of the reason that these
expectations get dashed is that they shouldn't have been
raised in the first place and the fact that they were raised
was due to a great variety of hopes and expectations on the
part of corporate sponsors.

If we set sone standards and goal s and we
publicize themw dely and we invite all people who would
propose to build a machine to neet these -- this sanme set of
standards, we then can have rewards that will be benefici al
to all, to the conpanies thenselves and to the patients and
their famlies, who are eagerly awaiting these advances.

Thank you.

DR. NIPPER  Thank you, Dr. Loew.

The next speaker on ny list is Madel yn M nch, who
is fromNorth Hollywod, California. M. Mnch, are you
here? Yes. W are going to reset the clock for you.

M5. M NCH  Thank you. And it is West Pal ooka(?)
Lake. They just changed the nane of ny city for real estate
reasons, | think, but it does sound nicer.

| would |ike to thank the panel for allowng nme to
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speak today. | have been sitting here all day nostly
listening to these discussions and you are tal ki ng about ny
life. | amthe real deal. | have ten visual aids, ny
fingertips -- actually eight because | don't use ny thunbs.
It mght be too far away for you to see, but I check ny
bl ood sugar on a -- what sone people say fanatically daily
basi s, but | have ny reasons.

| wanted to start by saying that -- oh, | also
have to disclose that | don't have any financial
i nvol venent, other than | am-- ny trip was sponsored by
Life Scan today and they are paying ne an honorariumto
speak, but they think nmy story is inportant to hear. | do
not work for themand don't own any stock as of yet in their
conpany.

Havi ng said that, ny great grandnother, Hannah
M nch, was di agnosed with insulin-dependent diabetes and in
her town of Red Bluff, they didn't have insulin in Northern
California, and so she got on a train to go to San Franci sco
to get sonme insulin and passed away on the train.

Her son, David, ny grandfather, was diagnosed with
i nsul i n-dependent di abetes when he was ol der and | knew him
for about four years of ny life until he died of

conplications from di abetes.
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Five years after that, | was diagnosed with
i nsul i n-dependent diabetes. It runs in the famly. At the
time | was diagnosed, there were revelations in the
treatnent of di abetes; disposable syringes and urine
testing. Now it seens all archaic, especially to ne in ny
dai | y managenent of di abetes because | don't use syringes
anynore. | don't test ny urine anynore. | leave that to ny
doctor. Wio wants to test their urine, really?

| would rather prick ny finger a hundred tines a
day than test ny urine. And trust ne, if you have ever done
it, you would want to do it, too.

Anyway, | didn't get nmy first blood testing
equi prent, as | call it, until it was too late and at that
point it was given to ne by a doctor because | couldn't
afford it. M insurance didn't cover it and this was in
1987. He wanted to help nme with sone problens that were
starting to occur. It was the tip of the iceberg. | was
starting to | ose ny eyesight and I was on the verge of
| osi ng ny ki dneys.

So, we decided, hey, | had better keep ny bl ood
sugar under control. | wish | would have listened to people
before this. | wish | would have had nore education. |

wi sh | would have had gentler, kinder doctors. | wsh I
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woul d have had sonebody hit nme over the head with a mall et
so | wouldn't be standing here today with nmy sister's kidney
-- she gave it tone. | didn't have to take it from her --
and an acute visual inpairnent.

However, it is workable. It is doable. | am
alive and | manage ny bl ood sugar |evels today better than
ever have in ny entire life. | amwthin the normal ranges
now for the first tinme of the glycosyl ated henogl obin tests.
And that is because | have a doctor to work with, that |
l[isten to, but mainly he listens to ne and caters to ny
needs and whins and tests and things |ike that.

| have i nsurance now because when your ki dneys
fail, the government will pay for your insurance, just in
case you are wondering how to get insurance. So, | have
i nsurance and | al so have an insulin punp. Wen | wanted to
get the insulin punp a couple of years ago, it was not
covered by Medicare. It was not covered by the secondary
insurance | had to acquire to cover my inmunosuppressive
drugs, required by ny kidney transplant. So, | had to --
and it wasn't covered by any forns of ny personal insurance.

So, | had three insurances and it was covered. |
got together wth the conpany and they worked together with

me in getting MediCal to finally accept coverage in
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California. Since then, it has made ny bl ood sugar control
better, but nore inportantly ny quality of life. It is not
just the quality of the nachines being avail able and the
accuracy and all that stuff is, of course, inportant -- and
| can reiterate everything everybody has said up here
because it is all true and it is all inportant, but it is
the quality of life. Nobody wants to sit at honme because
their blood sugar is too low or their blood sugar is too
hi gh.

Nobody wants to get up in the norning and think
about, let's see, | would like to do this today but how nuch
insulin aml going to need to do this. How nuch tine am |
going to need to have ny insulin be absorbed into ny body?
These are things that people w thout diabetes don't have to
t hi nk about, but this is what | have to think about on a
daily basis. Wth ny blood testing equipnent, | amable to
do what | couldn't do when | was a kid. | can adjust ny
dosage anytine of the day | want to because | am wearing an
insulin punmp and | have got quick results, accurate results,
dependabl e, readable results on the blood testing equi pnent
that | use.

| can't tell you how it has changed ny life. It

used to be when I would travel, and | did say that |
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traveled fromCalifornia, traveling would al ways screw ne

up. It would take ne a couple of days. Sitting on the
pl ane yesterday, | knew | would be sitting there. | was
able to adjust -- pull out ny punp -- maybe you haven't seen
one before, so | do have another visual aid -- | was able to

pul | out nmy punp and programthat | wanted the duration of
the flight to give ne a little bit of extra insulin because
I knew | wouldn't be wal ki ng around and, therefore, the food

that | ate and things Iike that would just be sitting around

in nmy body.

Anyway, | am kind of ranbling and | just wanted to
tell you that there are people, mllions of us, like ne -- |
guess | amrepresenting them-- | didn't know | could have
sent in a video. | mght have stayed in California where it

is 95 degrees today. But this is a great opportunity to see
your faces and for you to see nine.

My friends call nme Matty. So, when you are naking
deci si ons about inproving the technol ogy, maybe keepi ng sone
t echnol ogy the sane, going forward, staying where you are,
what ever deci sion you are going to make, nmaybe you w ||
remenber Matty. Maybe you will renenber the mllions of
Mattys out there who are living wth diabetes, |iving proof

that testing your blood sugar and watching your insulin dose
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and managi ng, self-managenent with the gui dance of a doctor,
is the only way that you are going to be able to stay off
t he conplications.

| do have to add one nore thing, that since | have
been on the insulin punp, next week | will celebrate six
years with ny kidney transplant. My creatinine is 1.1,

t hank you very nmuch, and ny eyesi ght has greatly inproved.
I do not need to use a cane. | can read large print. |
still can't drive, but that is probably a good thing for
everybody el se on the road.

Thank you very nmuch for your tine.

DR. NIPPER.  Thank you for comng all this way to
tell us your story.

M5. MNCH  You are very wel cone.

| f anybody has any questions, please |let ne know.

DR. NI PPER  Thank you.

If you will permt ne a personal comment, one of
the reasons that |, and | think | speak for many of ny
fellow professionals in the |aboratory that | know
personally -- one of the reasons I went into clinical
chem stry was that there are Mattys there that are at the
end of what | do everyday and | think nost or all of us on

t he panel are here because we want to nmake things better for
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t he patient.
We at this tinme have a letter that Sharon is going

to read from anot her person who submtted information to the

panel .

M5. LAPPALAI NEN: As we have tine permtting in
the public session, | received a letter from Frank and D na
Econam des(?). It is addressed to Ms. Sharon Lappal ai nen,

Food and Drug Adm nistration.

It goes sonething like this: Thank you for
inviting nme to speak regarding ny father, U ysses G
(Bl ackie) Auger(?) and his battle with diabetes. Unlike
many famlies who were raised wth the know edge t hat
di abetes existed in their famly, this was a di sease that
was unknown to us. This was sonething that we had heard
about but never felt that it would exist in our famly until
four years ago when ny father was di agnosed with pancreatic
cancer .

This operation left himwith a total of 15 percent
of his own pancreas, which produces m ni mal anmount of
insulin. Immediately, the famly was in shock with the
significance of insulin in the body and how it affects a
person and his or her lifestyle and eating habits. Little

were we prepared for nmood swings that are created due to the
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anmount of sugar, whether high or Iow, the anmount of pricking
of the finger and the injections that are needed to be
t aken.

Granted, it would take a day to tell you not only
his suffering but the famly's suffering as well. Over the
four years, we have becone our father's doctor. W can tel
bef ore hi m whet her he needs to take his sugar and many tines
he refuses because 30 mnutes earlier he checked it, but we
as a famly know that he is still shaky, he is wobbly, his
face is red and that he nust have received a fal se positive
reading. And we need to convince himto take it again.

My father also has Don(?) syndronme. This neans
that in the mddle of the night his sugar dips too | ow and
he cannot feel the difference, but ny nother can tell the
difference. Many a tinme they argue for himto prick the
finger to check his sugar and he refuses.

As you know, many people with this syndrone die in
their sleep if no one is around to wake themto check their
bl ood.

The Di aSensor(?) 1000 could save his life in these
instances. He would not hesitate checking his sugar during
t hese nights and many tinmes over to keep his eye on the

sugar. Mre inportantly, should my nother ever question it,
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she al so just placed his armover the D aSensor 1000 to
obtain a reading.

There are other instances as well. As | have
| earned to becone a doctor nyself, | find that should he
eat, prick his finger and check his bl ood, nost likely he
woul d receive a false positive reading. Ten mnutes |ater
he woul d have to check his blood again to verify the
readi ng. Mich of this playing doctor, questioning which is
or is not the false positive reading, could be |ess painful
and nore accurate with the use of both the pricking and the
D aSensor 1000.

We recogni ze that in years to cone the Di aSensor
1000 can only becone better and nore inportant than it is
today. Life with diabetes is as if you are constantly
carrying your burdens with you and maki ng every effort not
to lose one's own identity to the disease. W support
Bi oControl Technol ogy, Incorporated for its role in
assisting people with diabetes and creating the D aSensor
1000 to help bring normality and safety back into people's
lives.

Thank you very nmuch for the opportunity to tel
you the good this type of research does and the inportance

of it for people who are diabetics and also how it can help
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the famly as well.

The letter is signed "Di na Auger Econom des," a
st ockhol der with Bi oControl Technol ogy, | ncorporat ed.

DR NIPPER. Ckay. At this tine we are at 3
o' cl ock and between now and the 3:30 break, the commttee
wi Il have a discussion of the clinical issues in open
sessi on.

Agenda Item Open Conm ttee Di scussion

We can start with either end of the table and go
around and di scuss the issues involved, including, | would
presume, questions of any of the presenters that we desire

to ask questions of.

| amgoing to start -- instead of at the end of
the table today, | amgoing to start in the m ddle.
Dr. Goldsmth is easily accessible. | am probably

not out of striking range here. Do you have issues that
have been brought up in the public session or issues in the
docunent that you would like to discuss or raise at this
poi nt ?
DR. GOLDSM TH: | have a question certainly and |
amsure | will have other issues as we nove forward.
Certainly, fromny perspective in a pediatric

institution, | saw in the docunent there were several
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comrent s about the neonatal use and that there was a

neonatal guideline. | don't seeit. And | was wondering if
perhaps we can address -- since certainly the pediatric use
of glucose nonitoring is addressed at all tinmes -- | was

wondering, Dr. Gutman, if you could expand on that.

M5. ROOKS: Hi. | amCornelia Rooks and I amwth
the Division of User Prograns and Systens Anal ysis.

There is currently a neonatal docunent and | am

not sure that it is available yet, but there is currently

one.
Sharon, do you know for sure whether it is
available? | don't think it is yet.
But if you do have comments, we wel cone them as
wel | .

DR GOLDSM TH: Once | see it, | probably wll.

| guess | ambringing that up because we, as |
have sai d, have tal ked a | ot about the uses in both the
pedi atric and the adult popul ation and there are differences
clearly in using blood glucose nonitoring and Dr. -- | am
bl anki ng on the nane, but the first person who addressed us
-- Dr. Ross fromthe CAP tal ked about AST and the use of
bl ood gl ucose nonitoring in the hospital and the need for

certainly even nore aggressive both education, quality
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control, quality assurance, et cetera, and there are certain
nmeters that have been approved in the neonatal environnent
and others to this point have not.

So, | think it would be helpful as we define this
to incorporate that.

Those are ny coments right now.

DR. NIPPER  Dr. Cooper.

DR. COOPER: | don't have any comments at this

DR NIPPER  Dr. Zawadzki. It is early in the
session but we have a few mnutes for concerns that may have
been rai sed by the speakers.

DR ZAWADZKI: | was just thinking about the issue
that Dr. Ratner raised about the preval ence of the use of
nmonitoring, that three -- | think Dr. Gutman had quoted that
three mllion individuals had or used glucose neters and
that represents | ess than 50 percent of the known nunber of
people with diabetes.

| think that is an inportant issue to consider.
Nunber one, do all people who are di agnosed wi th diabetes
need to nonitor and is that our whol e sanple size that we
are addressing or are we addressing different groups within

t hat sanpl e size and, therefore, the needs of those



239
different groups are very different and, therefore, the

meters that m ght be needed by the different groups al so

differ?

Just a thought at this point.

DR. NI PPER  Thank you.

Dr. Kurt, do you have sonething you would like to
rai se?

DR. KURT: | don't have anything additional to add
at this point.

DR. NI PPER  Ckay.

Dr. Rosenbl oom

DR. ROSENBLOOM A coupl e of comrents.

One is | think Dr. Zawadzki's comment about the
type of diabetes and the nunbers is very inportant. W have
heard everything up to 17 mllion people w th diabetes,
which is pretty dramatic incidence, prevalence, | should
say. There is certainly a |arge nunber of people with
di abetes who don't need to be nonitoring their blood gl ucose
four or five tines a day. And there are a | arge nunber who
do. But | would appreciate Dr. Cenent or Dr. Zawadzki
particularly, Dr. Cooper comrent on the adult popul ation
wi th di abetes and what portion of that population really

needs to be nonitoring intensively.
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That m ght be a popul ati on who coul d get al ong
very nicely doing a bi-weekly fructosam ne or daily bl ood
gl ucose nonitoring or even urine testing mght be
appropriate in sone of those individuals who are reticent
about sticking their fingers.

So, | think the diagnostic category is very
inportant. There is probably about a 150,000 pediatric
patients with diabetes in this country, but that isn't the
entire, quote, Type | or juvenile diabetes popul ation
because, obviously, nost children wth di abetes, happily,
grow i nto adul thood, survive and many of theminto mddle
age -- nost of theminto m ddle age and many of theminto
old age. So that there is probably a total of about 800, 000
toamllion Type | patients and the other nunbers that we
hear are expandabl e or contractible, dependi ng on how many
undi agnosed patients one is tal king about and so on. Wen
you hear about half of the diabetes population in the
country is undi agnosed, that isn't Type | diabetes. That is
Type |1 di abetes and their nonitoring needs may be
considerably different.

So, that is inmportant and that flows into the
guestion of clinical accuracy as well. | believe that is an

i mportant concept that Dr. Ratner brought out. W heard the
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el oquent and concerned not her tal king about 20 percent
accuracy as if this were sone kind of inherently evil
situation, which in general it is not. And even the
i nstances she cited would be unlikely to lead to errors in
deci si on-maki ng. Were we see the problens are with -- when
peopl e are getting consistently | ow values with nachines
t hat haven't been checked or with techniques that are
i nappropriate and naki ng decisions that are inappropriate in
t hat manner.

Then one nore comment about tenperature and
humdity. M associates at the D abetes Canp a coupl e of
years ago did a very nice study in Florida -- the question
was rai sed by the nother again about what is humd. Well,
Florida in August is hum d by definition. You don't get
nore humd than Florida in August except when it is raining,
which it often does.

It also defines "hot," Florida in August. And
they tested -- | can't tell you which neter, because | don't
recall, but they tested the systemin that environnent and
there was no difference between air conditioned, relatively
dry environnent or out in the cabins in the heat and
hum dity.

So, | think the systens are reliable. | don't
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know how nuch data exists or is available to FDA, but our
experience is that the system-- at |east the particul ar
systemthat ny coll eagues tested was reliable under those

circunstances. That has been published in D abetes Care.

DR NIPPER | have a followup question. | would
i ke your opinion, Dr. Rosenbloom on whether the -- on the
Cox diagram from 1985, and whether or not that is still the

standard of care or whether other MD.s here m ght be
willing to comment on that. |In other words, have things
gotten tighter than the Cox diagranf

DR. ROSENBLOOM | think the neters -- there are
nmeters that are not terribly reliable that we just don't
use. There are a couple of neters that we trust. Those are
the ones we recommend. W trust them because they are
relatively easy to use and because their accuracy has been
denonstr at ed.

| believe that the accuracy is better than it was
in 1985, but that diagramis -- it is useful as a concept,
but we don't use it in any way.

DR. NIPPER. M question directed at the rest of
t he panel nenbers who treat diabetes patients is the
inplication is that if it is plus or mnus 20 percent, plus

a w der range around that plus or mnus 20 percent -- and,
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Dr. Ratner, correct nme if | have interpreted sonething you
said incorrectly -- then the clinical inpact is mninmal.
So, | amwondering if we need to get nore accurate. | think
that was Dr. Ratner's inplication, whether there are other
areas that we need to go in dealing with with these issues.

DR. ROSENBLOOM Well, there certainly is one area
where we need to be extrenely accurate and that is in the
neonatal and in hypoglycem a in general, but even a 20
percent error rate if you are tal king about whether a child
has a bl ood sugar or a patient has a bl ood sugar of 60 or
72, it does get a little bit concerning if you are talking
about 40 or 60.

But in general, a 20 percent error, maxinmmerror,
is acceptable. But |I would be interested in other people's
comrents about whether they think that the accuracy, because
of the easier handling and timng and so on of the
contenporary neters, if the accuracy is better. M
inpression is that it is.

DR. NI PPER Wy don't we nove along this side.

DR. RATNER May | respond?

DR. NI PPER Pl ease do.

DR. RATNER | think the inportant aspect of the

Cox Error Gidis not to be used with the patients per se,
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but rather for clinicians or investigators to exam ne the
nmeter systens thenselves. And | would agree entirely with
Dr. Rosenbloomthat in the last 12 years, the range of
accuracy has gotten tighter and tighter and we are doing
better than we had before.

The inplications of the Cox Error Gids are purely
clinical. The issue of what would you do with the data --

DR. NIPPER  That was the thrust of ny question.

DR. RATNER  Absolutely. And | think that is the
whol e i ssue here.

As our therapeutic interventions get nore precise,
then we will require nore accurate bl ood gl ucose

measur enent, but right now we have such incredibly poor

t herapeutics, even with the insulin punp -- it is a very
coarse therapeutic intervention -- that to have greater
accuracy doesn't translate into greater effect. | think

t hat becones the issue.

DR. NI PPER  Thank you.

| wanted to raise that issue because | think it is
a very critical issue. The other reason | wanted to raise
t hat sanme issue -- and then we will nove over to this side
of the table -- is that there are all sorts of other uses of

t hese devices that are at the edges or the envel ope and sone
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of those uses that particularly have been raised by Dr. Ross
demand accuracy and precision that is equivalent to the
hospital |aboratory when they are used at the bedside in
i npati ent areas.

So, we have a multiple -- a hydroheaded nonster --
is that a bad anal ogy? -- a nultiple use problem

Dr. Rej, do you have issues you would like to
raise?

DR REJ: | think | would |ike to underscore the
fact that | agree that clinical needs should be the driving
force in the decisions here, but | worry a little bit that a
| ot of that is sonmewhat subjective, the discussions that
t ook place previously regarding these error grids and one
person's clinical feelings may be different than another's
and there is sone subjectivity there.

Waile it would be wonderful to have all of these
nmeters be exactly equal to the best |aboratory-based
systens, if that were possible at |ow cost, there would be
no argunent. Everybody woul d absolutely agree with that.
The question is what clinical criteria are really desirable
and | personally have a bit of a problem even though the
clinical treatnent would be identical, let's say, at a

gl ucose | evel of 300 and 600, | would be unconfortable
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approving a device as safe and effective if it couldn't tel
the difference between 300 and 600, even though an error
grid analysis mght say this is a very lowrisk error.

DR NIPPER O at the low end, if you couldn't
tell the difference between 40 and -- or between 30 and 70.

Dr. Boughman.

DR. BOUGHVAN: | would like to defer to Dr.
G enent because | think he had sonme things to add on the
clinical interpretation.

DR. CLEMENT: It is tough being on the end at this
di scussion after, you know, hearing all these issues.

The answer to Dr. Rosenbl oonmis question, | think
Dr. Ratner may be able to have sone input on that, too,
because we are friends and al so professional colleagues in
many different ways, even though we sit on different sides
of the table at this neeting, is for the adults with
di abetes, | think now we are going to -- that al nost
everybody on any type of nedication with di abetes should be
nmoni tored, regardless of whether it is insulin, whether it
is regards to an oral agent. | think that is even becom ng
nore an i ssue now that we have a new drug out called
Troglidi zone(?), which we now have the potential advantage

that we can probably al nost near normalize glucose |evels
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with either that drug or a conbination of that drug and
other oral sulfanurias(?) or with insulin and al nost the
entire popul ation of Type Ils, which we previously did not
have wi thin, you know, even three nonths ago. And now t hat
we know based on DCCT and, obviously, other |arge popul ation
data that it really is the person's |long term exposure to
gl ucose, which is the proxi mate cause of our long term
conplications.

Any way that we can find so we can nonitor a
person to get their sugars as close to normal as possible,
then the patient is going to benefit. Cbviously, the closer
we get to that goal, the closer to the edge of hypoglycem a
we get as well. So, that also brings up the issue on
accuracy.

Dr. Rosenbl oom nmenti oned about the issue of
accuracy as Dr. Ratner did as well. | amintimtely
famliar with the Cox decision analysis because we actually
use that when we are basically field testing an in-hospital-
based machi ne several years ago and do we have that up here
-- could we put it back up, Bob?

VWhile he is getting it, one of the things that
came up with it -- and | think it does have sone rational

points to it -- is that it shows that the higher end of the
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sugars that a person has, there is less error that can be
made. In other words, for exanple, if you are using a
sliding scale on soneone on insulin, if their sugar is up
300 versus 400, that is greater than a 20 percent change in
accuracy, but the actual decision that is nmade is probably
going to be not that nuch different.

| do agree with when you get to the higher ranges
that Dr. Rej said, but if you are using an algorithmfor
insulin sliding scale and you get a 300 and your sugar is
actually 600, then that could potentially be a problem
because if your sugar goes to 600, you are probably very
close to DKA. You should be nonitoring ketones, calling
your physician, probably calling 911 or getting to the
emer gency room

So, | think on the upper end there are problens as
well, but one thing that this nodel has that is very close
to the standards that are used by the FDA now are that in
this range, as you can see, these |ines actually converge.
So, that means these errors are actually -- have to be
tighter or the tolerance for errors is tighter on the | ow
hypogl ycem ¢ range. And, so, fromthat point of view I
think this decision analysis is very hel pful, but actually

inthis range if -- | have to actually do the arithnetic --
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I think it is wthin 20 percent over here or close to about
20 percent.

It is just as the blood sugars go higher, it
| eaves nore of a tolerance for inaccuracy, so to speak,
between the patient's glucose neter testing and, for
exanple, the | ab reference nethod. The ones that,
obviously, | am nore concerned about from a personal point
of view on imedi ate danger to the patient are the ones that
are called D and E range and these type of ranges, the
person's neter shows either a normal bl ood gl ucose |evel or
a high blood glucose level, but in actuality they are both
glycem c and the patient's actual bl ood sugar level is 50 or
| ess.

Clearly, in that type of range, there could be a
probl em and fromthat point of view-- is Matty still here?
I wanted to ask you a question. You nentioned a | ot about
your nmeter and al so about your punp and that you couple your
results of your neter to your punp. How do you do that?
Can you -- do you have algorithnms or things that you use?

M5. M NCH  Your question was how do | adjust the
dosage of ny insulin and all that sort of stuff?

DR. CLEMENT: Yes, basically, particularly coupled

wi th your readings that you get yourself.
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M5. MNCH Yes. | have this nmagic eight ball and
I just kind of -- no, | amsorry. W do a thing called
carbo counting. So, when you first get your punp, you get a
ot of literature along with it or you can request it and
you get a diabetic educator to kind of train you on it. So,
| requested a lot of different literature about it. One
showed you kind of a starting range for the carbohydrate
count. So, if you are going to be eating carbohydrate, when
you do your bolus, which is, in effect, giving yourself a
shot, you know about how much to programin and then you
al so factor in are you going to be exercising afterwards; is
it going to be at night.

There is a lot of things involved. Then over a
period of tinme you realize what your body does with insulin
because everybody's dosage is different. You work with your
doctor that way and you also -- trial and error. But find
out that maybe if | amgoing to be sitting down, | wll need
this anount of units per insulin and you can have a -- |
don't know if you know how t he punp works or not --

DR. CLEMENT: O course.

MNCH It is this punp. Well, | nmeant you --

NIl PPER:  Not everybody does.

3 3 D

CLEMENT:  Ri ght.
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M5. MNCH You invented it, | know. But it is a
slow drip of insulin, a continuous drip of the insulin. So,
you can programit to change drips w thout you having to
actually pull it out and change it for a 24 hour period.
Through trial and error, | know what ny blood sugar is |ike
when | sleep, what its patterns are when it goes up and when
it goes down because the first week or so | had it, | would
wake up about every hour or so and test ny bl ood sugar and
then I would see fromthat and depending upon if | have
pasta at night, just things |like that.

| mean, am | overly answering your question, which
| am prone to do?

DR. CLEMENT: No. | think that is very hel pful
It is very inportant for the panel nenbers because there are
only about three or four of us who are clinicians that
basically -- you were saying you are a partner in this whole
process wth the physician that sits and |istens and figures
out how this will work and --

MR MNCH Well, and he reads every single thing
t hat conmes out and he will fax nme a copy of it, which half
of it I would have to take out a scratch paper and a penci
and try to deci pher what it neans, but sonme of it |I can kind

of get the gist of. |If not, | just nod when he is
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explaining it to nme and then say nowtell me what it really
means. As far as like this chart and the graph and the area
you are tal king about now, | was just back there kicking
nmysel f because | was going to nention that ny doctor and |
tal ked about testing your blood sugar, what ranges -- what
t he studi es show your ranges should be in and what he says
your ranges should be in and what | think ny ranges shoul d
be in and al so the percentage difference.

The sane as Dr. Ratner was saying is that the
percentage difference is so -- is within the same dosage
range, like that 10 percent, that 15 percent, which | have
never heard of the 20 percent before, but | heard it was
somewhere between 10 and 15 percent and it has been when we
have checked ny neter against the doctor's blood test. But
in the ranges that nmy doctor and | are trying to keep ny
bl ood sugar in, that wouldn't matter whether it fluctuated
t hat nmuch, whether it was that accurate or not because it is
the sane. It is the data. It is the information. It is
the patterns and if you are up around 300, that is an
entirely different treatnent than if you are at 150.

So, as you see your blood sugar creep up, which |
do, it is rare that I would just find fromone mnute to the

next | have a really high blood sugar, especially with the
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continuous flow of insulin in ny body, but that is what that
means to ne. That is how |l have treated that.

DR. CLEMENT: Thank you very much.

M5. MNCH You are wel cone.

DR. NIPPER. Before you sit down, Dr. Cenent, |
am curious about the Iow end of that chart, where the road
wi dens out --

CLEMENT: Ri ght here?

Nl PPER:  Yes.

3 3 3

CLEMENT: Wiy does that occur or --

DR. NIPPER.  No, not why does it occur. Wy is it
okay to widen it out |like that? Because | have seen bedsi de
gl ucose neters that go hayw re down that end that caused us
big problens in the hospital, where we were getting
i naccur ate bedsi de readi ngs and accurate | ab readi ngs and
the patient was in the m ddle.

DR. CLEMENT: | think when this paper first came
out -- I think it is even addressed in the paper. It has
been awhil e ago. The rationalization on having it w den out
like this is that once the bl ood sugar is detected as being
low, i.e., less than 70, it doesn't matter whether it is 70
or 30. You are basically going to take the same treatnent.

In other words, for exanple, if --
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DR. NIPPER |Is that a widely accepted consensus?
That is outpatient and not inpatient, right?
DR. CLEMENT: If it is 20 and the person is still
awake, you may give a little bit nore glucose than if it is

70. Actually, that may be changi ng because now with

i ntensi ve managenent, it is not uncomon -- and Dr.

Zawadzki, | am sure, had several patients, can comment on
this as well -- that sonetines we nay if a person is able to
tolerate and very sophisticated, we can -- they are reliable

and we know that they will be testing frequently, we may ask
themnot to treat a 70 in that that is actually a normal
sugar .

DR. NIPPER But what if the neter says 70 and it
is really a 307

DR. CLEMENT: Then that could be a problem

DR. NIPPER Right. Are you tal king about adults
only or are you including children in that?

DR. CLEMENT: | take nmainly care of adults, but I
am sure Dr. Rosenbl oom can comment on that.

DR. NI PPER. The problemthat Dr. Goldsmth and |
are thinking about is neonatal intensive care units and
stuff |ike that.

DR. ROSENBLOOM  Not just neonatal, but certainly
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the pediatric patient who may fluctuate nore and may be
going out to play. W would expect the 70 to be treated
with a snack before they exercise, but it mght not be.

They m ght say, well, that is fine. M sugar doesn't go
down when | walk to the store and back, but, in fact, it may
be 50 or 40 and down there, the accuracy has to be fairly
high if decisions are going to be made, particularly --
menti on was made of the punp but we use very few punps in
pedi atrics, but what we are using a lot of is LisPro(?) and
t hose decisions tend to be very tight around the norma

bl ood gl ucose | evel s.

So, | think that when you get into the normal and
hypogl ycem ¢ range, we demand a greater accuracy than we did
in 1985.

DR. NIPPER Dr. Harrington Falls, do you have any
comments or questions to add in our waning nonents here?

DR. HARRI NGTON FALLS: | had a few conments.

This rem nds ne of the observation that anybody
that owns two wat ches never knows what tinme it is. Wth the
nmonitoring, it seens that we are talking about is this an
accurate result and exactly what are we going to base our
treatments on.

The personal stories were just very gut-w enching
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to me, the devastating effect of this di sease on not just
t he individual person but the whole famly. It really
enhances nmy conmtnent to treatnents.

Anything to try to help people to stay in good
control and mnimze conplications -- | think the discussion
of nonitors is going to help with that. |In obstetrics, any
woman that can becone in good control before she conceives,
the risk of fetal anomalies and so forth is going to be
reduced. | hope that this will be a good educational and a
treat ment breakt hrough.

But | am concerned also in hearing sone of the
patients affected really going on about, you know, | am ny
own doctor and, again, it is the team approach. W need to
hear their feedback as to what they are seeing day to day,
but they al so need to understand that they are not alone in
managi ng this and the famly that the father had pancreatic
cancer and subsequently devel oped insulin-dependent
di abetes, made ne feel like they felt that they were al one
in the managenent of it.

DR. NIPPER. M. Rosenthal.

DR. ROSENBLOOM This is for Dr. Ratner and if
understood you correctly and if | did, it really strikes a

chord. You indicated that you felt that we need different
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clinical -- different standards for the clinical situation
than for the laboratory. | amassumng and | nay be
assum ng incorrectly that what you are saying is that the
way the patient needs to nonitor thenselves or the results
the patient needs to seek through his gluconeter do not have
to be as perfect as what you would want in a |aboratory.

| couldn't agree nore with you and | think,

obvi ously, Dr. Rosenbloom al so agrees. | think the 20
percent is acceptable. | amthe parent of a diabetic child
and | did put sonething -- | would |like to read sonet hi ng

that | wote to Sharon, if that is okay, in ny
considerations. And | said, sinplicity, sinplicity,
sinplicity. That indicates ease of carrying device, the
easier the use of transportability of the device, the nore
frequently a patient wll be willing to test their Dbl ood.

That raises the question. |Is it acceptable to
sacrifice some accuracy in order to encourage nore frequent
testing? As | say, | amthe parent of a diabetic and until
| sent her off to college, she woul d have answered any
guestion about how frequently she tests with as often as ny
not her has an anxiety attack.

| believe that the nore frequent testing is what

renders the better result. And | would |like to -- do agree
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with you that we need to set different standards for the
clinical setting than for the |aboratory.

DR. NIPPER  Dr. Habig.

DR. HABIG | think it is inportant to renmenber
that we are talking for the nost part here about the self-
moni toring of blood glucose. Wen Dr. Ross nade his
presentation about alternative site testing, he actually
used the phrase "diagnostic procedure" and that is what a
| aboratory does but that is not what typical over-the-
counter glucose neters are | abeled for nor cleared by the
FDA for. They are not a diagnostic procedure. They are a
sel f-nonitoring bl ood glucose procedure and, in fact, the
peopl e who expect those neters to give |aboratory quality
results are looking at, in fact, apples and oranges.

It really would be nice if we could have an
i nexpensive neter with an i nexpensive strip and inexpensive
controls, easy to use. And manufacturers, | think, are al
wor ki ng toward that goal. Woever gets there first is going
to do better than the people who follow

The non-invasive kind of neters are what di abetes
people are really | ooking for; no blood, no pain, but, yet,
i nexpensi ve, convenient and all the other things. | guess

ny main point here is that self-nonitoring of blood glucose
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sort of is by definition sequential nonitoring by a patient
for their care in consultation with their health care team
They are not designed nor |abeled to be one tinme accurate
gl ucose testing, even when used at the patient bedside in
t he hospital

DR. NI PPER  Thanks, Bob.

Dr. Zawadzki .

DR, ZAWADZKI: | would just Iike to extend the
di scussi on about hypogl ycem a because | think that is
probably the single nost inportant issue regarding
nmonitoring and the safety of nonitoring. | think, first of
all, one very inportant clinical consideration to renmenber
is that individuals who do participate in intensive reginen
usual |y becone | ess aware of synptons associated with
hypogl ycem a, so that the variation between a 70 and a 30
becones even nore inportant.

And yet sone of us are probably a little bit nore
conservative in our clinical approach than others, but |
think it is inportant to, first of all, instruct anyone who
uses a neter that it is only a tool, that it isn't as good
as the body can do. Wth that consideration, | think one
has to al so consider, again, the issue that | brought up

before, that different neters m ght be appropriate for
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different settings, that the standard one expects in a
hospital lab fall into one category, than the standards that
one expects froma hospital bedside neter mght fall into a
second category, but perhaps the clinical use of a neter
m ght be a different category again because patients are
expected and | assune are usually taught that there is a
greater variation and that they are taught to be nore
cautious when they are caring for thensel ves.

Wereas, the onus for care falls nore on the
hospital in ternms of the | aboratory nedicine and the point
of care nethod in the hospital itself. So, you know, |
think those are inportant considerations that really m ght
differ in ternms of using this kind of a grid.

DR. NI PPER  Thank you very nuch.

The hour is just a couple of mnutes past the tine
for our break. W have had one of the nost interesting --
speaki ng personally, one of the nost interesting and
informative two and a half hours | have spent wth the FDA
| particularly want to thank Dr. Ross, Ms. Hensen, Dr.

Rat ner, by way of video, Ms. Lellock, Dr. Loew and M.
M nch, our letters and video that we had, | thought, were
very hel pful.

| would |ike to thank the panel nenbers for their
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input during this last half hour or so. Particularly, |
would like to thank Dr. Alpert and Dr. Gutman for getting us
off to a good start.

After we have had about a 15 mi nute break, we are
going to have two other presentations from FDA enpl oyees
about various aspects of this problem followed by an
addi tional open committee discussion.

Hang in there folks. Have sone stamna. W are
on the right track here and I will look forward to seeing
you in about 15 m nutes.

[Brief recess.]

DR NIPPER | would like to bring the audi ence up
to speed wwth a little bit about what we are trying to do
and we will be bringing the panel up to speed at the sane
ti me because sonething got left out of our packets.

We sort of accidentally did Goal No. 1 during that
first half hour, which was to identify how patients are
currently being managed. So, actually the panel did a good
j ob of doing what it was supposed w thout know ng we were
supposed to do it.

But in the interest of trying to get to do a
better job of knowi ng what we are -- doing what we are

supposed to do, | would like to tell the panel and the
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audi ence in advance that we are al so being asked to
determ ne what goals are appropriate for different groups of
patients and different treatnent regi nens.

Now, | would assune that that is not only self-
nmonitoring on an outpatient basis, but | have noticed that
in the definitions in the review criteria docunent that we
have in front of us as the panel nenbers, a definition of
"portabl e bl ood glucose devices are intended for use in
hospital s, at point of care and physicians' offices and over
t he counter."

So, this is an all-enconpassing definition of the
devices we are | ooking at, not just for self-nonitoring by
di abet es patients.

Then the other goal for this afternoon is to
determ ne what device performance i s needed for support of
the goals for the different treatnent regi nens are that we
are going to look at. We may or may not get to these today,
but I would Iike for you to think about themand we wll try
to direct our discussions at themso that we at |east tiptoe
around themif we don't assault them head on.

Also this afternoon we are going to be treated to
two presentations. The first of these -- and, Ms. Dillard,

| amsorry we are starting a little later than | wanted to



263
-- by Sharon Dillard, who holds a master of science and
al phabet soup afterwards. She is in the Division of
Post mar ket Surveillance, Ofice of Surveillance and
Bi onetrics, Center for Devices and Radi ol ogi cal Heal th.

She is going to give us a presentation on nedi cal
device reporting. M. Dillard.

Agenda Item FDA Presentation -- Medical Device
Reporting

M5. DI LLARD: M. Chairman, distinguished panel
menbers and nenbers of the audi ence, today, | have been
asked to provide you with infornmation about adverse incident
reports submtted to FDA that involved alleged failures or
mal functions of self-nonitoring bl ood glucose systens.

As Dr. Alpert and Dr. Gutman have previously
stated and as ot her speakers today have clearly pointed out,
sel f-nonitoring bl ood glucose systens have revol utioni zed
the care of and substantially inproved the quality of life
of mllions of diabetic individuals.

It is estimated that hundreds of mllions of blood
gl ucose neter neasurenents are nmade every year in honme use
and various health care settings. Patients and their care
gi vers depend upon these neasurenents to nmake real tine

adjustnments in diet or therapy regines. Failures or
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mal functi ons of bl ood glucose nonitors that result in
erroneous readings can, if acted upon, have both i mredi ate
and | ong term adverse heal th consequences.

Accordi ngly, FDA becones very concerned when these
medi cal devices allegedly mal function in their intended use
setting or otherwse fail to neet their |abel ed perfornmance
specifications as the public health inpact of such failures
is potentially so great.

In order to present the reported information
involving alleged failures and mal functions of bl ood gl ucose
nonitoring systens in its proper context, it is inportant to
begin by providing you with sonme basic information about
FDA' s adverse reporting program

Wth this in mnd, the objectives of ny
presentation today are as follows: to provide you with a
very brief overview of our mandatory and voluntary reporting
prograns; to discuss and make you aware of limtations and
strengths of the information contained in the adverse event
reports we receive and to provide you with a sumary of
informati on contained in adverse event reports involving
sel f-nmonitoring bl ood gl ucose systens.

FDA' s adverse event reporting system consists of

two parts; a mandatory reporting program as described in
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Title XXI of the Code of Federal Regulations, Part 803 and
titled -- and | think it is very creative -- "Medical Device
Reporting."” The Medical Device Reporting or MDR regulation
requi res nedi cal device manufacturers, distributors and user
facilities, each with their own set of reporting
requi renents, to submt reports to FDA when they becone
aware of certain types of adverse events involving nedica
devi ces.

In addition, FDA maintains a voluntary reporting
systemthat is available to health care professionals and
consuners. \What types of infornmation is reported to FDA?
Under the mandatory reporting program the MDR regul ation
requi res nedi cal device manufacturers, distributors and user
facilities to report in certain cases when the failure or
mal function of a nedical device caused or nay have caused a
death or serious injury or illness or whether or not the
device in sonme cases when it malfunctions and it may have
caused or contributed to a death or serious injury were that
mal function to recur.

It is inportant to note that under current FDA
reporting requirenments, adverse device events that neet the
mandatory reporting thresholds, even if such events are

attributed to user error, nust be reported. FDA also
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recogni zes that health care professionals are often the
first to recogni ze problens with nedical devices and that
sone reported or sone problens that occur that may not
require mandatory reporting have a significant clinical
i npact and, therefore, the Agency nmaintains a voluntary
reporting system which is available 24 hours a day that can
be used by health care professionals and consuners.

Under the voluntary system any type of nedical
devi ce problem or concern can be reported.

An injury that may be serious to ne nmay not seem
very serious to you and vice-versa. One of the nost
i nportant concepts to understand with respect to FDA's
mandat ory adverse event reporting regulations is that there
is a very specific regulatory definition for what
constitutes a serious injury.

FDA defines a reportable serious injury or illness
as one that is either life threatening, results in pernmanent
i mpai rment or damage to body function or structure or
requires nedical or surgical intervention to preclude
per manent i npairnment or damage to body structure or
function.

Al though this slide appears conplicated, it is

intended to illustrate that FDA s adverse event reporting
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systemis structured as a feedback nmechani smthat captures
i nformati on on energi ng nedi cal device problens and it has a
mandatory and a voluntary conponent. Adverse event
information submtted to the Agency from any source wl |l
flow via defined regul atory nechani sns bet ween FDA, nedi cal
devi ce manufacturers, user facilities, health care
pr of essi onal s and consuners.

| f you could change that slide back for just a
second.

The reported information is used to help FDA
identify and address energi ng post mar ket mnedi cal device-
related i ssues and as appropriate, FDA can investigate and
communi cate inportant information regarding significant
device-related public health matters to the device user
communi ty and consuners.

The Agency issues such conmuni cations in the form
of safety alerts, nedical alerts, public health advisories,
patient notification and classification of product recalls.

Next slide, please.

On the average, 100,000 adverse event reports
i nvol ving nedi cal devices are submtted each year to FDA
To use this informati on appropriately, one nust clearly

recogni ze the strengths and the limtations of the reported
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information contained in the system \Wen used inits
proper context, FDA s adverse event reporting systemfor
medi cal devices is considered to be one of the best of its
kind in the world.

Qur clinical experts and scientists use the
reported information to assist themin identifying both
ener gi ng nedi cal device-related problens and previously
unrecogni zed public health concerns associated with the use
of medical devices. And the reporting system has been a
great success. Information reported to FDA has proved to be
a uni que and powerful tool that has assisted the agency in
recogni zi ng and addressing a nunber of inportant nedi cal
devi ce-rel ated issues.

At this point in the presentation, | would like to
ask that you resist the tenptation to treat the information
that | will be summarizing fromthe adverse event reporting
system as data obtained froma well-controlled clinica
trial. Conpared to data obtained fromsuch trials, the
information in FDA' s reporting system concerning all eged
medi cal device-rel ated problens has inportant strengths and
certain limtations that nust be carefully considered.

FDA understands that for the nost part the

information submtted to our reporting program consists of
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unconfirmed all egations. The events typically and the text
provi ded along with the event reports contain very little
information that would allow one to make a definitive cause
and effect determ nation regarding a given event. And the
Agency recognizes clearly that there is great variability in
mandat ory and voluntary reporting practices.

There is underreporting as the result of non-
conpliance and | ack of understandi ng or awareness and there
are also biases that result in increased reporting for
certain types of devices or device categories. And exanples
of this would include press coverage, publications in the
medi cal or popular literature or, in sone cases, a recent
FDA i nspecti on.

As a result, the reported information cannot in
and of itself be used to determ ne or otherw se predict the
i nci dence or preval ence of any given device-rel ated probl em
or failure node nor should it be used as a marketing took to
differentiate, quote, good firnms or products from quote,
bad firnms or products.

Wth this said, fromthis point on in ny
presentation, | will be discussing information reported to
FDA invol ving sel f-nonitoring blood glucose systens. First,

I will provide a brief overview of the reports received by
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the Agency from 1984 to the present and then I will present
informati on sumari zed fromrecent reports received during
t he cal endar years 1995 and 1996 in order to focus on
currently reported device-rel ated concerns.

FDA' s nmandat ory device reporting program for
manuf acturers began in 1984. Since that tine, self-
nmoni tori ng bl ood gl ucose systens have been the product |ine
nost frequently reported within the in vitro diagnostic
product area. Between 1984 and 1997, an average of 684
sel f-nonitoring bl ood glucose systemreports had been
recei ved per year in conparison to an average of 883 reports
per year for all other categories conbined of in vitro
di agnosti c products.

Notice the first arrow on the left of the graph,
mar ki ng a change in the in vitro diagnostic device report
patterns beginning in 1992. The enactnent of the Safe
Medi cal Devices Act in the 1992 Medi cal Device Amendnent was
expected to increase the nunber of adverse event reports
recei ved by FDA, which appears to be the case with in vitro
di agnosti c devices as a whol e, beginning in 1992.

Now, notice the second arrowto the right of the
graph. Beginning in 1993, the curves began to diverge. By

1994, it appears that the self-nonitoring blood glucose
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nmeter reports had peaked and begun to taper off and are no
| onger tracking all other in vitro diagnostic device reports
as they did in the past.

Wiy is this? Wll, there are a nunber of factors
related to the enactnent of SMDA that affected historical
reporting patterns for nedical devices during this tine
period. However, beginning in 1995, FDA began to grant a
new type of MDR reporting exenption to requesting firns for
i nstances when a manufacturer had initiated a voluntary
recall to address a recogni zed device problem W believe
that the recent divergence in historical reporting patterns
bet ween sel f-nonitoring blood glucose systens and other in
vitro diagnostic device lines is, in part, due to the
granting of such reporting exenptions.

From 1984 to the present, a total of 22,425
adverse event reports have been submtted to the Agency for
probl ens associated with the use of in vitro diagnostic
products. Wthin the IVD product area, self-nonitoring
bl ood gl ucose systens are the nost frequently reported
product line. To date, they account for 7,425 or 33 percent
of all adverse events reported to FDA involving in vitro
di agnosti c products.

Bl ood gl ucose neters are literally used mllions
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of times daily and hundreds of mllions of tines yearly, it
has been estimted, and the nunber of reported adverse
events are very small nunerically when conpared to the
nunber of annual uses of these systens. However,
recognizing the limtations of our reporting system FDA
considers the reporting patterns for blood glucose nonitor
systens to be notewort hy.

Sel f-nonitoring blood glucose neters are the 1VD
category nost frequently associated with reports of death,
serious injury and with mal functions that coul d cause death
or serious injury if they were to recur. They account for
48 percent of all 1VDrelated death reports, 59 percent of
IVD-rel ated serious injury reports, 36 percent of
mal function reports for in vitro diagnostic devices and 8.4
percent of IVD-related reports that were coded as "other" in
our system

Because the nmarket has changed and the use of
t hese devices has significantly expanded over the |ast ten
years, we wanted to examne information in the nore recent
information reported to FDA during the previous two cal endar
years. During 1995 and 1996, bl ood gl ucose nonitoring
systens renmai ned the nost frequently reported problem

category of in vitro diagnhostic products, accounting for 27
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percent of all reported in vitro problens.

Wthin this tinme frane, they al so continued to be
the in vitro diagnostic product |ine nost frequently
reported in association with death, serious injury and
mal functions that could cause death or serious injury if
they were to recur

To better understand the nature of the reported
i nformati on invol ving bl ood gl ucose nonitor systens, we
manual |y revi ewed and subjectively scored a representative
sanple of 1,310 reports received during 1995 and 1996. For
each report, we determ ned when possible who first appeared
to recogni ze that there was a device problem which system
conponent reportedly mal functioned and caused inaccurate
nmeter readings. And | wanted to note that for the purpose
of this exercise, we considered the user to be a conponent
of the system

We determ ned when possible how the device failure
or malfunction reportedly affected the nmeter readi ngs, what
type of clinical consequences were experienced by the
patient as a result of the alleged failure or mal function of
t he device and we attenpted to determ ne and quantify the
magni t ude of neasurenent differences fromthe user's

perspective that were reportedly observed either between
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sequential neter readings on the sane system or between
meter readings on different brands of neters or |aboratory
systens that fromthe user's perspective, quote, should have
been the sane.

In the reports sanpled, the patient appeared to be
the first to recognize the all eged device problem 71 percent
of the time. Seven percent of the time the device problem
appeared to be first recognized by a famly nenber or a
caretaker. Seven percent of the tinme the problens were
first recognized by the patient's health care provider and
in 15 percent of the reports, we were unable to determ ne
this information.

It is inportant to note that in many cases the
reported device problens were recogni zed only after
significant clinical consequences had been experienced by
t he patient.

Sanpl ed reports indicated that the test strips
were the probl em conponent in 51 percent of the reports.

User error was indicated as the primary cause of the alleged
device failure in 20 percent of the reports; the neter
itself in 17 percent. The control solution related issues
accounted for 1 percent of the reports and in 11 percent of

these reports, we were unable to determne this information.
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In a nunber of cases where the test strip or
nmoni tor problens were reported to have caused the device
failure, the reports also suggested that recognition of the
device failure or mal functi on was obscured when the device
user failed to performrecomended quality control checks or
otherwi se maintain the system

In some cases, device problens originally
attributed to user error were subsequently found to have
been caused by devi ce defects.

The sanpl ed reports indicated that the device
mal function resulted in false | ow readi ngs 43 percent of the
tinme; false high readings, 28 percent of the tinme. There
were erratic results reported in 4 percent of the sanple and
out of range controls with test strips were occurring
according to these reports in 16 percent of the tine.

In 9 percent of the sanpled reports we were unable
to determne this information.

Thirty-two percent of this sanple set of events in
the report text indicated that there was a range of serious
clinical consequences, including death, that were attri buted
to the failure of the device. But this information was not
in nost of the reports and in 68 percent, we were unable to

determ ne this. But | wanted to note that in that subset of
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68 percent of the reports, you will see a heading "CR by
Manuf acturer” and "CNR by Manufacturer."” That stands for
"counsel ed and referred" and "counsel ed and not referred."

What that neans is that information provided in
sone reports appeared to indicate that the only contact the
user had regarding the reported event was with a device
manuf acturer via tel ephone. In sone cases, the reports
i ndi cated that the manufacturer's representatives requested
that the user conduct nultiple neasurenents during phone
conversations, either by |ancing thensel ves and/or by using
various control solutions and test strips.

In sone cases, these reports indicate that the
callers were referred to their health care provider for
further assistance. |In other cases, even when there
appeared to be a device problem the reports do not indicate
whet her or not the device user was advised to see their
physi ci ans regardi ng their performance concerns.

As | previously nmentioned, we attenpted to
determ ne, based on information contained in adverse event
reports submtted during the cal endar years 1995 and 1996
what magni tude of neasurenent differences fromthe user
perspective were observed between neter readings on the sane

or different systens that, quote, should have been the sane.
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Wiy did we do this? Well, it appears that the
di fferences in nmeasured val ues obtai ned on the sane bl ood
gl ucose neter or using different bl ood glucose neter systens
or |l aboratory systens when di scovered by the user constitute
the point in tinme at which device users becone aware of
potential device-rel ated probl ens.

Thi s awar eness appears to be the notivation for
the user to report their device-related concerns to the
manuf acturer, their health care professional or to FDA

Only 418 of the 1,310 reports that we sanpl ed
suppl i ed enough information that allowed us to cal culate the
percent difference in blood glucose system neasurenents
reported by the users. The percent difference cal cul ation
that we used is a relative neasure. |t assunmes the | owest
of the two neasured values to be 100 percent and there is no
assunption of the correctness of one neasurenent over the
ot her.

What was the percent difference? Well, based on
t hese sanple reports, using information regardi ng back-to-
back neasurenents or neasured val ues that appeared to have
occurred during a reasonable tinme period, we found the
percent differences to range between 6.5 percent and 13, 567

percent, with the average percent being 438 percent.
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What does this average percent difference nunber
actually mean? Well, it neans that on the average for this
subset of 418 sanpled reports, when either back-to-back
readi ngs or readings were made within relatively short tine
frames, using either the sane or different systens and those
nmeasur enents shoul d have been, quote, the sane, the
di fference between the two neasured val ues was on the
average, 4.4 times the |lower of the two neasured val ues.

| would like to summarize as follows: FDA is not
certain what these observations nean in terns of the rea
worl d of patient use, but with respect to the reported
i nformati on, we observed that there were no big surprises.
The reported device problens appear consistent with the
recent system perfornmance concerns expressed in the nedical
literature that were summari zed by Dr. Gutnman in his earlier
present ati on.

Self-nonitoring blood glucose systens continue to
be the in vitro diagnostic product |ine nost frequently
reported in association with death, serious injury and
device mal function reports. W note that these devices are
used mllions of times daily and the reported nunber of
device-rel ated events is quite snall

However, recognizing the limtations of our
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reporting system FDA considers the skew in the reporting
patterns for in vitro diagnostic products toward bl ood
gl ucose nonitor systens to be noteworthy. Test strips were
the nost frequently reported system conponent allegedly
associated with failures or mal functions of these devices.

We know frominformation provided by device
manuf acturers and FDA postmarket followup efforts that sone
groups have reported problens originally attributed to user
error were subsequently determ ned to be caused by device
defects. W know that many of the reports indicate that
recognition of a device problemwas nost |ikely del ayed or
obscured when device users did not properly clean and
mai ntain their systens or perform nmanufacturer recomended
qual ity control procedures.

M. Chairman, nmenbers of the panel, we hope this
i nformati on proves useful to you as you consi der the
conplicated and inportant issues at hand. | personally
woul d |i ke to thank everyone for their attention and |let you
know that | will be available later in the programto answer
any questions that you may have.

Thank you.

DR. NI PPER. Thank you very nuch.

Ms. Dillard, we will, in open commttee



280
di scussion, after Ms. Rooks has presented, | amsure we wll
have questions for you. Thank you.

Qur next speaker is Cornelia B. Rooks, who
formerly was the executive secretary of this group. W plan
to be ruthless and show no nercy. She is currently the
director of the D vision of User Prograns and Systens
Anal ysis, Ofice of Health Industry Prograns, Center for
Devi ces and Radi ol ogi cal Heal t h.

| have been instructed by the executive secretary
to use the acronym DUPSA when descri bing where Cornelia
wor ks.

Agenda Item FDA Presentation -- Premarket Review
Gui dance

M5. ROOKS: Thank you very nmnuch.

Good afternoon to our distinguished panel nenbers
and guests.

It is nmy pleasure to greet you this afternoon from
this side of the table. | do have to admt it is a bit
intimdating fromthis vantage point.

As Dr. N pper has stated, ny termas exec sec has
ended and | would |like to welcome Ms. Sharon Lappal ai nen, ny
nost capabl e successor. And | also would |like to wel cone

Dr. N pper as the new chairperson. You both are doing a
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comendabl e j ob.

It is ny task today to discuss an FDA docunent
currently entitled "Review Criteria for Assessnent of
Portabl e Bl ood @ ucose Monitoring In Vitro Diagnostic
Devi ces, Using d ucose Oxi dase Dehydrogenase or Hexoki nase
Met hodol ogy. "

Thi s docunent is dated February 14, 1996, and has
been provided in your folder and it is currently avail able
to the public through DI SMA(?) by fax on demand and on the
I nternet.

Before | discuss the guidances, | would like to
briefly give a definition and use of gui dance docunents.

GQui dance docunents have been issued under a nunber of

di fferent nanes; for exanple, guidelines, guidances, points
to consider, reviewcriteria, et cetera. 1In order to

el i m nat e confusion regardi ng our gui dance process, the
Agency published a request for coment on the devel opnent
and use of guidances on March 7, 1996. Subsequently, the
Agency published -- | amsorry -- a request for conmment on
March 7, 1996. Subsequently, the Agency published a Federal
Regi ster notice dated February 27, 1997, entitled "FDA s
Devel opnent, |ssuance and Use of Cui dance Docunents, Good

@Qui dance Practices."
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In this docunent, guidances are to (1) provide
assistance to regulated industry by clarifying requirenents
t hat have been i nposed by Congress or issued in the
regul ati ons by FDA and by expl aining how i ndustry may conply
wWith those statutory and regul atory requirenents and (2)
provi de specific review and enforcenent approaches to help
ensure that FDA's enpl oyees inplenent the Agency's nmandate
in an effective, fair and consistent manner.

These docunents include docunents prepared for FDA
staff, applicants or sponsors and the public, relate to
processi ng, content and eval uati on or approval of
subm ssions; (2) relate to the design, production,
manuf acturing and testing of regulated products; (3)
descri be the Agency's policy and regul atory approach to an
i ssue and (4) establish inspection and enforcenent policies
and procedures.

Qui dances represent the Agency's current thinking
on a subject; in this case, glucose testing. Quidances that
are not special control do not bind the Agency and they do
not create or confer any rights for or on any particul ar
person. \Wile the issues or questions raised in guidances
nmust be dealt with by sponsors, the specific suggestions

provi ded for addressing these in guidance are suggestions
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only and can be addressed using alternative mechani sns,
providing these are scientifically and statistically
correct.

Based on revi ew experience and the energing
scientific literature, evaluating self-nonitoring bl ood
gl ucose devices in both idealized and real world settings,
FDA first devel oped a gui dance docunent to assist in
review ng glucose neters and strips in 1991. This original
gui dance was subsequently revised in February 1996.

Over the past year, comments have been received
fromboth the manufacturing conmmunity and from nenbers of
the Division of Cinical Laboratory Devices, suggesting ways
in which the docunent can further be inproved, as well as
revi sed according to the good gui dance practices docunent.

The current definition of the products that are
addressed in the guidance docunent is "Portable bl ood
gl ucose devices are intended for use in hospitals, at point
of care, in physician's offices and over the counter as in
vitro diagnostic tests for the quantitative and sem -
gquantitative nmeasure of glucose by glucose oxi dase,
dehydr ogenase or hexoki nase-based net hodol ogi es. "

These do not include the larger clinical chem stry

anal yzers or the dedicated glucose anal yzers used to perform
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routine and stat glucose testing on plasma, serum urine and
cerebral spinal fluid.

Pl ease keep in mnd that the sane device coul d be
used in all the settings that were previously described and
used by professionals, as well as |ay persons.

d ucose test systens are Class Il devises
regul ated as 510(k)s. The regul ation can be found at 21 CFR
862. 1345. The existing guidance is a docunent, which
provi des current thinking on how to prepare subm ssions to
obt ai n expedi ent Agency cl earance. It provides suggestions
on the studies needed to establish performance for this type
of device, a discussion of human factors issues to be
considered in the design of the device and sone |abeling
gui dance.

As Dr. Gutman has previously stated, other
gui dances are available for |abeling and over-the-counter
products. This docunent itself also references several
NCCLS voluntary standards, which may be of use as a
manuf act urer defines product perfornmance.

Wil e the current docunent does reconmend NCCLS or
equi val ent in general for acceptable performance testing as
precision, linearity, interference, bias and nethod

conparison, it falls short in recomendi ng specifics for
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gl ucose testing. There is no information on possible
performance goals; for exanple, for key analytica
paraneters, such as bias, inprecision or total error.

There are no mandatory perfornance standards or
general ly accepted voluntary standards for glucose testing.
W are interested in any and all inprovenents which can be
made to the gui dance docunent, but, in particular, as Dr.
Gutman stated earlier, we are seeking input on two sections,
whi ch coul d perhaps be inproved to provide specific
recommendat i ons.

For exanple, in Section 4, should FDA encourage
use of specific reference nmethodol ogy to trace anal ysis?
Shoul d FDA nmake recommendati ons for a specific nunber of
nmeters, lots or for nore variable testing environnents to
obtain a nore gl obal perspective on probable device
performance? O should FDA suggest goals for total error to
conponents of error?

In Section 5, should FDA provide sinple but nore
detail ed description about the device's performance in the
package insert or the device |abeling? For exanple, should
FDA specifically suggest precision, bias and total error be
outlined in lay ternms and conpared to any particul ar set of

st andards or paraneters?
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In addition to these recommendati ons, can FDA
contribute in any manner through | abeling or other review of
regul atory practices to the inproved use of quality control
in the hone test use arena?

Wil e FDA is seeking input during this panel
meeting and in the post-panel period for how to inprove our
exi sting guidance, we are al so seeking input on whet her
al ternative nmechani sns of review direction are appropriate
to inprove performance in this area.

In addition to gui dance docunents, other
mechani snms for communi cating review direction are voluntary
standards or consensus, performance standards and
regul ati ons. One nechanismfor providing direction for FDA
review is through use of voluntary or consensus, national or
i nternational standards. For in vitro diagnostic products,
t he national standards group that has been nost hel pful in
directing review is NCCLS, which has an extensive series of
docunents to assist in establishing performance
characteristics for a variety of tests.

NCCLS to date has been very active in defining
eval uative techni ques or nethodol ogi es but has not attenpted
to define mnimal levels of analytical or clinical

performance for |lab tests. FDA can recomend that
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manuf acturers consi der use of NCCLS techni ques or standards,
but cannot require these unl ess designated as speci al
controls. More about this |ater.

FDA is aware that other guidances exist, including
t he Canadi an standard on gl ucose systens. Additionally, the
Agency is currently participating in the ongoing effort by
the 1SO 212 International Standards Conmttee to use the
Canadi an standard as a nidus on which to establish an
i nternational standard for evaluating these devices.

Vol untary standards are appealing to the Agency
because they involve interaction by all stakehol ders;

i ndustry, governnent and professional groups. And as a
result, the voluntary standards practice tends to result in
a bal anced and well thought out docunent.

A second nechani sm for comuni cating revi ew
direction is through the use of performance standards. The
performance standards are pronul gated in accordance with
Section 514(a) of the Federal Food, Drug and Cosnetic Act.
The performance standards for a device is intended to
i ncl ude provisions that provide reasonable assurance of its
safe and effective performance.

The provisions can include construction,

conponents, ingredients and properties and its conpatibility
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and connections to power systens; provisions for testing the
devi ce, provisions for neasurenent of the performance
characteristics of the device, provisions requiring that the
results conformto the standard and provi sions requiring
that the sale and distribution of the device be restricted
under 520(e).

The performance standard, where appropriate, can
require the use and prescribe the formand content of
| abeling for the proper installation, mintenance and
operation and use of the device.

Mandat ory performance standards require rul emaki ng
and are binding. Their devel opnent can be acconplished by
i nteracti on between FDA and industry through fornma
mechani snms, wor kshops or informal working groups.

These are published only after there has been a
formal opportunity for public comment. One way to better
define mninmal performance or |abeling for glucose neters
woul d be through an Agency/industry interactive process to
devel op formal performance standards.

The nost stringent nmechani smfor comunicating
review direction is through the regul ati ons pronul gated by
the Agency to interpret the law. \Wile these regul ations,

whi ch are published as part of the governnent's Code of
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Federal Regul ations, are, of course, always subject to
variant interpretations, they are intended to provide
definitive definitions, explanations and policies to guide
FDA revi ew.

Regul ati ons are devel oped according to a
formalized process, which allows for formal outside input
and provides the Agency an opportunity to devel op regul atory
changes in the context of this input. Exanples of
regul ations are the glucose test systens reg, stated
previously at 21 CFR 862.1345, and the labeling regs in 21
CFR 809. 10.

The mechani snms for comruni cating review direction
that | presented previously, guidances, voluntary standards
and performance standards, can, in fact, be designated as
special controls. The Safe Medical Device Amendnents of
1990 redefined Class Il devices, such as glucose test
systens, as those products for which special controls are
adequate to provi de reasonabl e assurance of safety and
ef fectiveness.

Special controls are defined by statute as those
controls, such as performance standards, postmarket
surveillance, patient registries, devel opnent and

di ssem nati on of guidelines, including guidelines for the
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subm ssion of clinical data and premarket notification
subm ssions in accordance with Section 510(k),
recomendati ons and ot her appropriate actions, for exanple,
| abel ing, that provide reasonabl e assurance of the device's
safety and effectiveness that cannot be provided by general
controls.

Speci al controls should be sel ected that
adequately address the risks posed by the device. |In naking
t he deci sion on which special controls are applicable, one
must ask what are the risks posed by the device and can
t hose risks be adequately managed t hrough application of
gui dance, standards, enhanced |abeling or any other special
control

Speci al controls, however, require rul emaki ng and
are bindi ng.

| have just presented a brief overview of the
mechani sns avail able to provide direction for review of
medi cal devi ses, such as self-nonitoring bl ood glucose
systenms. During the course of the next day, we hope to
stinmul ate and generate di scussions that help in the revision
of the guidance docunment, as well as discussion on
alternative nechanisns, which will allow continuous

i nprovenent of self-nonitoring blood glucose devi ces.



291

Thank you very nmuch for your attention and | wll
be avail abl e to answer any questions that you may have.

DR. NIPPER.  Thank you very nmuch, M. Rooks.

Agenda Item Open Conmittee Discussion

At this point, | amwondering if the panel has any
particul ar questions for either of our presenters, M.
Dillard or Ms. Rooks.

Dr. Kurt.

DR. KURT: Yes. At the tine that Ms. Dillard
showed the chart showi ng the nunber of reports per year, she
described that after the 1990 device | aw was passed, that
there was a difference in the reporting rate, due to
exenptions that were granted.

Wat were the exenptions that were granted?

M5. DILLARD: Let ne be clear about that.

There were changes in the 1990 Safe Medi cal
Devices Act in ternms of reporting and for the first tine,
device distributors and user facilities were now required to
report certain types of events and certain circunstances.

So, at the tinme that was passed, because manufacturers were
the only group subject -- device manufacturers -- subject to
mandatory reporting requirenents, it was thought and, in

fact, it has cone to pass that the enactnent of that |aw
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woul d i ncrease reports to FDA for nedi cal device problens,
which if you | ook at that graph, you can see clearly that
they go up in both the glucose and other in vitros.

VWhat | nmeant to say and what | hope | was clear
about is if you | ook around 1993 on that graph, you wll
see --

DR. KURT: There is a pall at that point.

M5. DILLARD: Well, there is a peak and then a
fall off. Let nme grab this for you. Fromnenory here, at
first after 1992, the curve goes up and keeps pretty nuch in
line with the other in vitros. Then you will see a peak and
then it drops off.

When it peaks and begins to drop off, what
happened is that under these new authorities, there was an
option for FDA as an encouragenent for manufacturers to take
timely and appropriate action to correct recogni zed device
defects, a reporting exenption. And the thought behind
those types -- it is called a renedial action reporting
exenption and the thought was that for device problens that
had been recogni zed and acted upon by the manufacturer and
had had a classified recall action by FDA, based on their
voluntary action, that there was no need to report anynore

events of that type because our systemat that point had



293
done everything that it needed to do because we had reports
that the problem was recogni zed and action was taken to
correct it. So, further reports would seemto be
unnecessary to -- and it was an incentive.

So, what happened is we know that we did grant
some of these for in vitro diagnostic device manufacturers
and for glucose neter and strip manufacturers and that, we
believe, in part, played a role in that dropoff and w thout
t he exenptions, that curve probably would have clinbed and
| ooked a little differently, at least the red part of the
curve.

DR. KURT: Could you characterize any of the
exenptions that occurred at that tinme?

M5. DILLARD: | really didn't conme prepared to do
that and I wll tell you why. O all the graphs that I
presented today, the point that | wanted to nake with this
is that this isn't a new problem \Wat we are seeing with
bl ood gl ucose neters has been going on for a long tine.
This is not a new unusual energing issue. It is an issue
t hat has been marching along for sone tine.

One of the hopes that | had for ny presentation
was to show that the problens that we have received in terns

of the event reports are, indeed, the generic types of
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probl ens that the speakers today that cane up, tal ked about,
that the nmedical literature references and that, in fact, |
wanted to divert it away from particul ar manufacture-rel ated
i ssues and nmake it a nobre generic issue.

That information is available, though, under
Freedom of Information. | can provide it to the panel upon
request at a later point in tine and | would be happy to do
so.

DR NIPPER. Is it your point that the problenms we
are seeing with these devices then are generic and a | arge
nunber of them are user-related? |Is that the point or did |
mss it, too? Ddl mss it period?

M5. DILLARD: Well, ny point is that you really
can't make that kind of inference fromthis information. It
is what it is. There are limtations in terns of the
reports, based on the reported practices of the
manuf acturers, based on the use of the voluntary system and
so forth. So, | can tell you what is reported, but | can't
really tell you what that neans in ternms of the real world.

That is one of the reasons, | think, we are al
here at the table today, to try to understand better what
t hese sorts of things do nean.

DR. GUTMAN: Let ne add a couple of points to that
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because | ama partner in crine in having not analyzed the
data personal ly, but watching as Sharon has done a fabul ous
job of trying to analyze a very difficult data set.

There are a couple of observations that | can nake
and one is that whatever is going on here is going on in the
context of what we think is steadily increasing use of the
product. So, we don't really know probably either the
numer ator or the denom nator, but we think the ratio is
staying the sane or getting better and better because |
think there is nore and nore of the product use now than
there was ten years ago.

The second thing that struck us fromthe start and
one of the reasons we have this panel neeting cast in sort
of general terns and we don't have del usions of grandeur, we
see it as a starting point, rather than sone two day quick
fix, is that the conplexity of this problemis overwhel m ng
actual ly and that we can tal k about the review part of it
and maybe tonorrow the manufacturers will talk about the
manufacturing part of it.

There will probably be a user part of it and there
is probably going to be an educational quality control part
of it. It is just really, really conplex and we woul d be

| ooking for this as a starting point nmaybe for a series of
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other initiatives that m ght inprove various aspects of a
conplex problemor it mght be that you don't think it is a
problem Maybe we should not be doing a ot nore, doing a
little bit of refinenment of where we are right now and
wat chi ng as the new technol ogy breaks through.

We are also | ooking -- have al ready had sone
di scussion -- there was sone interesting discussion in the
comrent period before about being proactive as the
t echnol ogy changes or as the new technol ogy cones al ong, can
you give us any hints or help or can you give the industry
any hints or help on how we can all do a better job at
getting this stuff faster.

So, there are all kinds of levels. It is a very
rich issue and we didn't really expect Sharon, using the
less than clinical trial database to be able to give you
really definitive answers.

DR. NI PPER. Ckay. Thank you.

Yes, Dr. Zawadzki .

DR, ZAWADZKI: | would like to ask a point of
clarification regarding the slide that showed reported
failure node, neter readings. That is SMBG s adverse event
report.

M5. DI LLARD: Wyuld you like us to put that back
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DR ZAWADZKI :  Sure.

MS. DI LLARD:  Okay.

DR. ZAWADZKI : Actually, nmy question is a sinple
one. The mpjority of these adverse events are related to a
falsely low or falsely high glucose reading. How is that
det er m ned?

M5. DILLARD: The only determ nations that we
coul d make were when information was provided in the report
and the events are typically reported by the manufacturers
and the reports fromthe manufacturing community | wanted to
say constitute the prevalent reporting group and a very
smal | nunber have been submitted in conparison by voluntary
reporters or by user facilities.

When that information is provided to us, the
report states that the neasurenent was a false high or a
false low And if it did not state it, which it did not in
9 percent of the cases, we were unable to determ ne that.
So, this assessnent is based on the information as it was
reported to FDA

So, for exanple, if the event text read "The
readi ngs were confirmed to be false | ow and the device

failed in a way that caused the user to be hospitalized,"”
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wel |, what we said was that was a fal se | ow readi ng.
| hope that helps. This is very -- it is hard to
explain. | wsh | had had a report for you to | ook at, so

you could see what we did and we had to nmanually read
everyone of these reports to get this information. They are
not coded fi el ds.

So, we did that to try to get a feel for what we
wer e seei ng.

DR. ZAWADZKI: | just want to clarify if this is
subj ective or an objective report. Are they conparing this
to sinultaneous | aboratory nmethod or is this an inpression
t hat sonebody -- that sonme reading was high or |ow and,
therefore, an adverse event occurred?

MS. DILLARD: It could be both. It could be any

or or and sonetines the reports say -- that is why it is
important to understand that and how soft -- | don't even
like to say the word -- but how "soft" this information

really is because we only have what we have.

What happened in sone of the cases was that the
patient required energency treatnment, was taken to the
hospital. Sonmeone had their neter and stuck themw th the
nmeter they had been using at the hospital and the neter read

20. Wen they did the hospital level, the blood gl ucose --
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and these are true situations -- read 1100 or greater and
the reporter said that this was a fal se | ow readi ng.

So, in sonme cases that is the way it was
determ ned; in sone cases it was based on synptomatol ogy, it
appears to us, but there is quite a range. So, it could be
any or all.

DR. ZAWADZKI : Thank you very nuch.

>

DI LLARD: You are very wel cone.

DR. NIPPER | am al nbst speechl ess at that | ast
one. That is acconplishing sonething for ne.

Are there any other questions to be raised for
either Ms. Rooks or Ms. Dillard by the panel ?

Dr. Cooper, | know you have to | eave early, so --
Dr. Rej?

DR REJ: Just a couple points of clarification on
t he dat abase.

You refer to themas self-nonitoring bl ood glucose
systenms. Included in this database woul d be professional
use, rather than self-nonitoring use? |In other words, if
they are being used in a hospital.

M5. DILLARD: No. They were all self-nonitoring
systens and even though | think primarily they were intended

for hone use, they are used at the bedside quite often and
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it included both bedside use, as well as honme use, of these
types of over-the-counter product.

DR. REJ: So, an event in a professional setting
was included in your database?

MS. DILLARD: Correct, if it involved these types
of products.

DR REJ: It was the type of the device rather
than the self-nonitoring part of it?

MS. DI LLARD: Correct.

DR, REJ: Ckay.

Just for clarification on the non-blood gl ucose
systens, were any other over-the-counter type systens
included in that, pregnancy test and so on?

M5. DI LLARD: Yes, they were included and that was
any other report aside fromself-nonitoring bl ood glucose
systenms, as we refer to them

DR. NI PPER. Okay. Let ne just reiterate
something Dr. Rej said. These -- and this is inportant
because | think several of us around the panel are confused
about -- and nmaybe people in the audience also -- are
confused about getting a handl e on how these devices are
used. If their major intent is to help a diabetic patient

monitor their honme -- their situation at hone and the data
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you have got is all honme -- is all lay use in self-
nmonitoring --

MS. DILLARD: No. It --

DR NIPPER -- then that tells us one thing. |If
it is also including the 12,000 dip sticks a nonth that are
done at St. Joe Hospital in Omha at the bedside by
techni ci ans of people who are acutely ill and that gets
m xed in as well and the differences between fal se high and
fal se | ow are gauged agai nst the | aboratory gl ucose
anal yzer, which is checked everyday, then that gives you a
| ot of data to -- because | amthinking that that data may
be skewed -- that this data may be skewed because the
professionals tend to be a | ot harder on these machi nes and
expect nore of them and conplain when they don't work.

Maybe | am wrong about that, but it seens like to
me that that woul d contam nate the database if we are
t hi nki ng about hone use of glucose nonitors.

DR. ROSENBLOOM But aren't these adverse events?
They are not just machine failures. Don't they have to be
adverse events?

MS. DI LLARD: Correct.

DR. ROSENBLOOM Yes. So, it is when sonething

bad happens.
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DR. HARRI NGTON FALLS: But all of these reports
are anecdotal. They are self-reported and so there is no
secur e dat abase.

M5. DILLARD: Let nme be clear. It is a
conplicated i ssue and just so you don't feel unconfortable
not understandi ng, sonetines there are things | don't
understand. Qur normal talk to explain our reporting system
takes a day. | had ten m nutes.

So, there are a ot of subtleties that | am not
going to be able to communicate to you in ten mnutes. But
what | wanted to communicate is in |ight of those subtleties
-- and we are aware of all of them-- we used the database
responsi bl y.

What | want to tell you if this helps you
understand is that all the reports that were included in
that slide of the pie under self-nonitoring blood gl ucose
systens were actually nmeter systens and that is it. There
are very fewreports in our system-- in vitro diagnostic
systens are not frequently reported for a nunber of reasons.
And, again, | think that goes beyond the scope of our
di scussi on today.

But very rarely have we -- | think nmaybe a handfu

of conplaints on dip stick-related problens in our whole
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system Those were included in all other in vitro products
because for the point of ny talk today, | was asked to deal
specifically wwth the neter systens.

DR. NIPPER | amsorry. | used the word "dip
stick"” but that shows you howold I am | neant a stick
that you put sonething on and shoved into a neter.

M5. DILLARD: Ah. That includes -- those are
included in the other side then. The semantics of these
i ssues are al so daunti ng.

DR. NIPPER  Yes. Well, especially when | started
out with dip stick stuff.

MS. DILLARD: | think of those as test strips.

DR NIPPER M frustration, you know, and it is
very mld frustration, is that I am/looking for the handle
on this stuff that you have told us about and I am
particularly interested init in light of neeting Goal No.
2, which actually we could put up on the screen, to think
about goals that are appropriate for different groups of
patients and different treatnent regi nens.

So, you see, if we have got problens that are in
this adverse events and the adverse events are comng from
different groups of patients and different treatnent

reginmens, it would be wonderful if we could know that. If
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all of these things were self-nonitoring bl ood gl ucose
adverse events, then that helps us a little nore. You see
what | nean?

M5. DILLARD: Yes, sir. And | think I can help
you.

None of those in the slice of pie were from
pr of essi onal use systens and, in fact, again, for those
systens that you are tal king about, the benchmark | ab
systens, clinical |lab systens --

DR. NIPPER | am assum ng they are not
ectokins(?) and STAs(?). | amassumng that they are little
nmeters that are up on the floors that are being used at the
bedsi de by whoever tends to do that dip stick on the ward.

MS. DI LLARD: Right.

DR. NI PPER. Okay? At the point of care testing
in clinics, bedside testing, as described by the Coll ege of
Anmeri can Pat hol ogi sts' speaker, Dr. Ross -- | am assum ng
that that is into the vegetabl e soup

M5. DILLARD: It would be in the soup if there
were any reports, but there really aren't any. | nean, the
reports that we have that | summarized for you, | | ooked at
specific Pro Codes and those are Pro Codes for the neter

strips system conbi nations that are used in the over-the-
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counter setting.

DR. N PPER  Ckay.

M5. DILLARD: And there are reports in our system
a few, for the neter systens, but very few, and they were
included in that "other" group. But | nmean there is |like
maybe -- | hate to say because | don't have the nunber, but
| assure you that it is sonewhere |less than 10 a year, if
t hat many.

DR. NIPPER  So, these are the diabetes patients'

pr obl ens?

MS. DI LLARD: Yes, sir.

DR. N PPER  Ckay.

M5. DILLARD: | amsorry that | wasn't nore clear
on that.

DR. HABIG | amnot yet clear because | think

have now heard you say two different things. M definition
of this would be reports on any neters cleared specifically
by the FDA for honme use regardl ess of where they were used.
MS. DI LLARD: Yes.
DR HABIG So, a neter cleared for hone use, nmany
of which are on hospital nursing station places could be in
t hese reports.

M5. DI LLARD: They are.
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Nl PPER:  That is what | kept asking.
HABIG W all thought you just said --

DI LLARD: | amsorry.

35 3D

HABI G So, these are any neter that is
cl eared for hone use, which when used in the hone is by the
CLI A classification a waived neter by definition.

MS. DI LLARD: Right.

DR. HABIG Many of them are on hospital nursing
stations.

MS. DI LLARD: Yes.

DR. HABIG And are used by nurses and ot her
health care professionals and when they see a problem they
make a report.

MS. DI LLARD: Yes.

DR. HABIG Those reports are in this 35 percent.

M5. DI LLARD: 33 --

DR. HABIG (Ckay. 33 percent.

M5. DILLARD: Yes, they are but they are very --
they constitute a very, very small portion but whatever we
had we did include in that.

DR HABIG Ckay.

And it is nmy belief that the -- saying that they

are a small percentage of the total reports is actually
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useful as well, because what | said earlier about
expectations, even of health care professionals of the kind
of cleared for honme use neter used in a nursing stations,
the expectations are generally that these things ought to
mat ch the | aboratory and that a report would cone pretty
frequently about they didn't match the | aboratory.

As | said earlier, they were neither designed nor

are they labeled to match the | aboratory and, in fact, they

are not standardi zed to match the | aboratory. |Its capillary
whol e blood. It is not a venepuncture on a plasm anal yzer,
et cetera.

It would be really good to know if you know or if
t he database could tell you a quantitative nunber. You said
a small nunber. |Is there a way to dig that out between now
and tonorrow norni ng? Because | think it would be useful to
know. It mght shed sonme Iight on the seriousness of the
issue relative to use in a health care setting.

DR. N PPER.  Ckay.

| wll call on you next, Dr. Boughman.

| just wondered if you had a response to Dr.
Habi g.

M5. DILLARD: | want to tell you two things very

quickly. One is that we are [imted by the information in
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the reports and there were a few -- and, again, | didn't --
there were several people who scored these for different
criteria. So, | can only tell you that ny overview and ny
i npression of the quite a | arge nunber of these that |
personal ly scored was that | saw one or two reports that

originated in a hospital setting.

Well, in terms of our reporting system why woul d
this be? Well, | think soneone on the panel already pointed
out, well, these are adverse incidents and because a devi ce

that fails or malfunctions in a hone use setting for

what ever reason, depending on a nunber of factors, it is
probably nore likely to result in serious adverse
consequences under certain circunstances than one used in
t he hospital, where you have the benefit of care givers
maki ng observati ons and quick corrective actions and so
forth.

So, there may be a skew in the reporting in that
direction. And malfunction reports are not frequently
submtted fromthe hospital settings for a nunber of reasons
because they typically presune that they would catch these
types of problens, then it wouldn't cause or contribute to a
death or serious injury.

So, there are determ nations |like that nade. But
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the best | can do to answer your question, | think, wthin
the tinme franes we have is to point out that in terns of who
recogni zed a problemw th a device, 7 percent were
recogni zed by health care professionals and that included in
those 7 percent both problens that were recognized in a
clinical setting, as well as problens that when patients
went in for routine care and they did a neter test at the
physician's office and then a nmeter check was nmade, at that
point the neter called patient and said, gee, you know, you
have a problemw th your neter

So, intotal, of the reports we saw, 7 percent
were recogni zed by health care professionals. | hope that
helps a little bit.

DR. NIPPER It does.

Dr. Boughman is chanmping at the bit.

DR. BOUGHVAN: She actually nmade the point before
I had a chance to with the possibility of intervention
before the adverse event becane a full-bl own adverse event
in a hospital setting under the watchful care of the health
pr of essi onal s.

DR. NIPPER. And what that does is scare the hel
out of everybody and waste tine and noney if it is not an

adver se event.
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DR. BOUGHWAN: Right. That is right. At least it
does not becone a reportabl e adverse event.

DR. NIPPER  But it is still a problem

DR. BOUGHVAN: Absol utely.

| would ask a very different kind of question and
| amgoing to try and nake this as clear a question as |
can. Rather than focusing on percentages or whatever, given
t he database, one of those problens, though, that seens to
have sone magnitude to it is related to the test strips and
this question and i ssue becones very conpl ex very quickly,
gi ven sone of the comments by the speaker fromthe ADA and |
think Dr. Ratner's comments as well, that the use of test
strips or the abuse of test strips and/or use of test strips
in adifferent context or wwth a different neter than they
were manufactured to go with -- there are lots of different
conbi nations and the question that | really have is, not
havi ng been through an actual review of one of these devices
that we are referring to right now -- during that review
process, are the test strips and the neters | ooked at
differently or only the conbination of the two together in
any of the precision tests or whatever? |I|s there ever any
process that separates the two to | ook at potential errors?

M5. DILLARD: | would like to defer that question
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to Dr. GQutman because his group is responsible for the
premar ket review of these types of products.

DR GUTMAN: | amsorry. You will have to repeat
t he questi on.

DR. BOUGHVAN. G ven the data presented this
afternoon and that the test strip seens to be the origin of
a large proportion, whatever that exact percentage is -- |
think it was reported to be 51, but in the premarket
analysis, is there the process by which the neter and the
strip mght be | ooked at for accuracy, precision, all of
t hese events separately or are they considered only as a
unit during the premarket or any postmarketing studies?

DR. GUTMAN. We | ook at the products, frankly, as
aunit and I don't knowif we -- certainly, as you see that
i nformati on, you have the capacity to break down into
various error conponents, but as you can see from | ooking at
t he docunent, it is -- at least in terns of being either
proscriptive or even in terns of providing recommendations
or gui dance, not very direct if it doesn't suggest a certain
nunber of neters, it doesn't suggest a certain nunber of
strips, it doesn't suggest or specify that you nust clearly
at decision points | ook at bias and precision and total

error.
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It is certainly ny belief that as we | ook at
these, we are |ooking at those in a gl obal sense and | guess
our challenge to you is to tell us and tell the
manuf acturers whether that is good enough or whether there
ought to be a nore refined or nore sophisticated approach.

You can't generalize because different
manuf acturers with different subm ssions will conme in with
very different data sets. So, it is a question of where we
set our m ni mum st andar d.

DR. BOUGHVAN: The interesting part of this is
that we are conming at the entire issue this afternoon in a
very different way than we would have if we were presented
with a 510(k) froma manufacturer that presented us with a
package. What we are being asked to do nowis, in fact,
fromthe user perspective essentially and all of the
di fferent conbinations of errors that I could produce as a
user now ask the question what can we ask of the
manufacturers and in |abeling or otherwise. And that really
is a very different perspective, but | think that this is
one point we may want to spend sonme tine at |east thinking
about individually, about |ooking at these data in such a
way either in premarket approval or in postmarket testing,

especially with the possibility of even generic strips
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com ng out that purportedly can be used with one or nore
devi ces.

So that we, in fact, are protecting fromthat very
| arge error bar, contributing to these adverse events.

DR. NI PPER  Thank you.

Dr. Rej.

DR. REJ: | have a conment and a questi on.

That 51 percent for the strips really stood out on
that slide, but | caution a little bit in that when you have
one aberrant result, just sonething that is out of line, you
repeat it and everything seens fine. It seens fine with the
clinical situation. It is very tenpting to say, oh, it was
the strip because it is consuned. There is no way to check
it out.

Usually we have one flier like that. That is a
conveni ent catchall but it may not be correct. So that
colum may be a little bit exaggerated. Wuld you agree

with that as a possibility?

M5. DILLARD: | think anything is possible.
Again, | don't know how to translate this to reality, but --
DR REJ: If it were ne reporting it and there was
this one flier and there was nothing else, I would say, oh,

it was a lousy strip because it is convenient. It is a very
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conveni ent scapegoat .

DR. NIPPER  Especially if you are a |ay person.
DR REJ: Yes.

MS. DI LLARD: | agree.

DR. REJ: Well, even as a professional.

M5. DILLARD: | agree and in ny talk I also

poi nted out that originally sone of the problens that begin
to crop up with devices that were originally reported as use
error turned out to be actually be device probl ens of
different types. That is inportant to know, too.

So, the skewin this may not reflect reality but
it, at least, reflects the point that notivated the
reporting to FDA.

DR. REJ: That is clear.

Henry, | have one question probably best directed
at Dr. GQutnman or maybe Ms. Rooks.

Earlier | tal ked about a professional use product
bei ng used by a consuner, not necessarily legally, but these
devices, as | understand it are cleared for hone -- over-

t he-counter honme use. Correct?
DR. GUTMAN. That is correct.
DR REJ: Is there any problemw th using these in

a professional setting?
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DR GUTMAN.  Well, that is a very interesting
question. W cleared these as over-the-counter devices. W
try to |l abel themfor what they are. W want to talk
tomorrow or have you talk to us about whether our | abeling
ought to be inproved, but we try to | abel them for what they
are and the way our regulatory franework interacts with the
clear regulatory franmework is that by default an over-the-
counter product is considered automatically waived.

There are two different points of views that have
been passionately discussed in a nunber of CLIAC(?) neetings
in the past and one is, well, of course, if your nother-in-
aw can run it, then, of course, the doctor can run it also.
It is not rocket science. It is sonething you can buy at K-
Mart or WAl -Mart. The doctor ought to be able to run as
well. That is one point of view That is the preval ent
point of view at this point and that is the way the two
statutes interact.

The alternative point of viewis, gee, | would
expect to get a slightly better result when | go to Dr. X
than when | do it or when ny nother-in-law does it in ny own
basenment and there really ought to be different standards in
different settings. The best we can do is try and address

this through | abeling because of the constraints of the two
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st at ut es.

DR REJ: | think that is very germane to the
guestions posed to the panel because what are the
requi renents of the systens. So, there is sone possibility
that the professional use of these over-the-counter products
in a hospital settings --

DR GUTMAN: It is quite legal and there is a
certain tension between our statute, what we were talking
about this norning when Pat was tal ki ng about our concerns
about the product this norning, is that we are | ooking at
equi val ency and safe and effective -- substantially
equi val ent and as safe and as effective and we allow -- we
may allow a ot of interaction in a particular
determ nati on.

The statute that -- the operation from which the
CLIAis basing its Wade decision is a standard based and
they allow, | would say, essentially no statistical error
before they would all ow sonething to be weighed and there is
a tension between those two regul atory processes that the
two agencies continue to try and adapt to.

DR. REJ: Thank you.

DR. NI PPER  Thank you.

| share sone of the sane concerns that Dr. Rej is
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articul ating.
Dr. Cooper.
DR. COOPER: The | ast few m nutes have been

hel pful in crystallizing the difference in its applications.

Before that, though, there was sone discussion -- | think
Dr. Boughnman was -- | wanted to crystallize a point that she
made and up until she said that, | would have said | don't

care about accuracy. This goes back to the issue we were
tal ki ng about a few m nutes ago, the conponents of the
accuracy or the conponents of the inaccuracy, whether it is
strips or whether it is use or stuff like that, as long as
we have a final nunber.

But you suggested -- what you said nade ne realize
that, in fact, if we knew where the differences were, then
by | abeling, we may have a great educational inpact. For
exanple, if it turns out that the magjority of an error -- of
the error for a certain machine or a certain systemwere in
the strips, then that would be an inportant thing to point
out in the sense that the consunmer would then know how
inportant it is to handle the strips. That is much nore
i nportant than something el se.

If a large part of the error were in preparation

of the skin or sonething |i ke that, sone other conponent,
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then that would give us a handle to -- the consuner a handl e
to inprove the results on their own.

So, | think that |eaves us to nmaking --
consi dering suggestions to nodify how the ori ginal
manuf acturer brings their data to us. | just wanted to
crystallize that point.

DR. NIPPER. | think that is really an inportant
poi nt .

O her nenbers of the panel may have ot her
guestions or concerns for our speakers while they are here.

DR. CLEMENT: Just one brief comrent on M.
Dillard's presentation. | thought it was very clever and
very innovative to lunp the patient as part of the testing
device. | think that is a very inportant concept for the
panel to keep in mnd, as opposed to a |aboratory device,
where you -- it is very inpersonal and it is just one little
tube of blood and it is all based on the machine, the
technol ogy and clearly fromny experience is that the
patient is probably the nost inportant part of the device to
make it work and | amsure with the non-invasive
t echnol ogi es, even nore so.

| was just reading over the guidance. Dr. Gutman

does spend a lot of tinme tal king about patient issues, user
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error and so forth, but | think if that could be even nore
enphasi zed, that this really is a wholly different
technol ogy where the patient is actually part of the machine
to actually get an outcone result, that is extrenely
i nportant to renenber.

DR. NIPPER Those of us, Dr. Cenent, who are old
enough to renmenber when | arge nunbers of |aboratory tests
for a manual will renenber with nostal gia when we consi dered
t he technol ogi st part of the device and we were instructed
by our nentors to -- when you are determ ni ng what
coefficient of variation is achievable on a test, you put
your best tact on it so that we give everybody else a
chance, sonething to shoot at.

So, sonme of us are quite famliar with the
operator as part of the device.

O her questions or concerns? Yes, Dr. Zawadzki .

DR. ZAWADZKI: Ms. Rooks raised the issue of
certain criteria that the FDA should follow. One of the
i ssues that was rai sed was whet her the FDA shoul d encourage
the use of a specific reference nethodology. | don't know
if this issue will be discussed further tonorrow, but it
just occurs to nme that a |lot of the reference nethodol ogy is

really not clear with the current neters, that sone of us
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know to what a given neter is referenced and the majority of
people really don't know.

We spent a lot of tinme discussing a 20 percent
variation in the Cox diagram but you can have 15 percent
variation just between a capillary and a plasma readi ng.

So, | would just suggest that it would be very useful to
know what specific nethodol ogy a given neter has and to have
that clearly outlined in the inserts and currently | have
not found that.

DR. NIPPER | amalso -- | have been sitting here
thinking -- it doesn't have a thing to do with it being the
cocktail hour, but | was thinking of the anal ogy between the
capillary bl ood glucose neters versus serum anal yzers and
t he neasurenent of bl ood versus breath alcohol. There are
many simlarities in this issue and there are, obviously,
sonme very inportant differences. But, you see, we are
t al ki ng about the neasurenent technique or several
measur enent techni ques that are designed to get at one
particul ar piece of information.

The translation of a breath al cohol concentration
into an apparent bl ood al cohol concentration is packed with
assunptions that we tend to gl oss over, but there are still

some assunptions and | know this issue is very conplex -- is
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made nmuch nore conplex by the fact that we have whol e bl ood
from venous sources, whole blood from-- plasma or serum
from venous sources and then capillary whole blood to deal
with that makes the quality control issues, the calibration
i ssues extrenely conpl ex.

| am wondering if we shouldn't maybe try not --
maybe we should try to translate those into the sanme nunber.
Maybe we should try to say they are totally different
nunbers, that we are neasuring totally different things and
that the neaning is totally different. | would like us -- |
woul d |i ke one of the things that we take honme to think
about tonight for tonorrow s deliberations, about whether we
want the capillary blood glucose neter to read in serum
venous units or whether we really care whether they
correlate or not.

In other words, are we asking too nmuch or not
enough? | think there have been a nunber of issues raised
today. One of themis that, of course, that these
apparently sinple devices have very different uses across
the spectrumfromlay use in determ ning dosage and
conpliance with diet reginens and insulin admnistration,
all the way toward treatnment of acutely ill patients, who

are not diabetic at the bedside in hospitals.
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| am al so wondering if that doesn't conplicate the
equation to such an extent that it nmay be ballooned into an
i nsol vabl e problem So, | would like us to think about -- |
don't want to nmake this Ms. Rooks' definition, but she is
the one who put it on the board, that portable blood
gl ucoses devices are intended for use. | would like us to
t hi nk about what that blank -- what is in that blank and to
decide if we can make this probl em manageable if we change
that definition or if we ask the FDA to consi der other
ar eas.

We are approaching the 5:30 hour. | amnot sure
whet her we can do Meeting Goal No. 2 today. | amkind of
gl ucosed out, to be honest with you. And | would like us to
t ake our goal docunents and the things that we have heard
t oday, especially those fromthe patients who have nade an
i npassi oned and valid plea for us to try to help the
particul ar situation that they have and cone back refreshed
tonmorrow to hear other issues and deal with these particul ar
goal s.

| would like us to renenber that tonorrow we have
sonme dealings with quality systens regul ati ons, with human
factors and that we have nore speakers who will address

i ssues about these topics and we will have sonme breaks for
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open conm ttee sessions when we can deal with Goals 2
t hrough 5.

W will try to get finished at a reasonabl e hour
tomorrow, but | would like us to do as nuch as we can to
help Dr. Gutrman and his staff deal with these particul ar
issues. | think this has been one of the nost chall enging
topics that we have -- in ny experience on the panel to deal
with and, yet, it is one that I think the panel can have a
wi de-reachi ng i npact on.

Does anyone have anything el se to add before |
adj ourn the panel for today?

DR. BOUGHVAN: | do have a quick question.

For those of us who have confidential materi al
that could be left behind or could be disposed of, is there
a place we can put those?

MS. LAPPALAI NEN. Yes. You need to | eave your
docunents on the table and we will destroy them and account
for them W do account for them

The panel packages, which have -- regarding the
nmeeting and not the particular device you need to keep and
t ake that.

DR. BOUGHVAN. Ckay. Thank you.

M5. LAPPALAI NEN: Just |eave the docunents at your
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pl ace.

DR. BOUGHVAN: Thank you.

DR. NIPPER. Anything you | eave at your place wll
be shredded, except for the peppermnts.

Yes, there is one other issue.

DR. RICHTER: Before we adjourn -- ny nanme is
Kinberly Richter. | amthe deputy director in the Ofice of
Devi ce Eval uation at FDA.

| think there is one question we have to wap up
this part of the discussion that | would at |east appreciate
a brief thought on and that is we have presented you with
the MDR i nformation, the adverse events, not only to give
you a sense of what types of conplaints we get, but also an
overall sense of the nunber that we get in the context of
the mllions of uses that we have each year.

Tonmorrow norning we are going to be off talking
about quality systens and ot her kinds of specific controls
and things that relate to the gui dance docunent. But |
think that we would also |ike sone sense fromthe panel as
to whether this | evel of adverse events even is significant
wi th the nunber and the wi de range of uses that these
products have.

| f you are tal king about -- | think the nunber was
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approxi mately 800 conplaints a year and you are talking
about three mllion users who are using these products
daily, in that context | know you will be thinking about
that with your nore specific discussions tonorrow. But if
anyone has a comment on that now, if it is all right with
the chairman, | would appreciate --

DR. NIPPER. The chairman would |Iike you to define
what "significant" neans to you.

DR RICHTER | think we are |ooking for the panel
to give us an indication. | nmean, we are | ooking at should
we be nodi fying our guidance and should we be taking any
ot her actions? Should we be concerned that these products
are not appropriately safe and effective, as we have been
regulating then? | think that that is the question.

And is there sonething el se we shoul d be | ooking
at? Before we get off into what specific things we can do
to i nmprove our guidance, | think we would |ike to know do
you think that there is a problemhere. | think it is a
very general basic first step question.

Does this nunber of MDRs raise a concern?

DR. NIPPER Dr. Rosenbl oom

DR. ROSENBLOOM  Well, that gets back to the

guestion of what kind of problens are these and we asked
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t hat question before and the data is not readily avail abl e.
So, | don't think we are in a position to respond to the
signi ficance question w thout know ng the significance of
t he adverse events.

For exanple, are these all serious adverse events?

DR NIPPER If you look at the -- the answer to
your question, | think, is in the handout. One of the those
real ly neat bar graphs tal ked about the kinds of adverse
events. Thirty-two percent of these nunbers, of the adverse
event reports, were characterized involving for the nost
part hospitalization and energency treatnent.

So, | would consider -- ny personal opinion is
that if soneone is having a significant nunber of
hospitalizations, enmergency treatnents and there were a
coupl e of deaths down there, ny guess is they are
significant adverse events.

DR. ROSENBLOOM So, that is a definition of
serious adverse events, involves death, devel opnent of
cancer, hospitalization. There are four or five criteria.

DR. NI PPER  Right.

DR. ROSENBLOOM | guess the question then is
could we do a sanpling of these and determne if the --

these are adverse events which are different than side
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effects or adverse effects of the use of the bl ood gl ucose
meter. So, we do not know -- we still don't know whet her
the errors associated with or determ ned to be associ ated
with the use of the blood glucose nonitoring device were
causal .

DR. NNPPER. Right. Al we knowis that the strip
is nost often naned.

DR. ROSENBLOOM | know of a case that | am
involved with nedically legally, where the honme use of the
devi ce, for whatever reason, it was badly supervised for
years, was reading normal or | ow bl ood glucoses and the
person cane in with a very high bl ood glucose and di ed.

But, you know, that could be -- the problemwas not the
meter. The probl em was ot herw se.

DR. NIPPER And the point that Dr. Boughman --

DR. ROSENBLOOM But it was associated --

DR NIPPER. -- was that the patient is part of
the system Ckay? So, we may need to do things that wll
enhance the efficacy of that system

DR, BOUGHVAN: | woul d answer your question in two
or three different ways, focusing in on the word
"significant." If there is even one adverse event that

really is caused or has a causal portion to it, then that is
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i nportant. Nonethel ess, as a genetic epidemologist, | am
consistently inpressed by the denom nators that we have
here; the nunbers of patients, the nunbers of tests that
really do constitute the denom nator

| think we need to bal ance those when you are
tal ki ng about a surveillance system so that although every
event or adverse event is extrenely inportant, on the other
hand, given the conplexity of the situation, | amfairly
favorably inpressed by the ratio of adverse events in a
systemthat is often used by |lay people or at |east a |large
proportion of them wunder fairly | oose circunstances in
certain situations and | think it does bring us back to one
nore issue in the exam nation where things started out being
put in the user category, but then shifted over and were
shown to be in the device category.

That made ne sit up and take notice, rem nding ne
of a panel's obligation and a manufacturer's obligation to,
in fact, present and review as conplete a data set as we can
at the outset, so that, in fact, we by the tine the
manuf acturer comes for a 510(k) review, then, in fact, many
of the glitches that would have been related to the device,
in fact, have been worked through.

But that is an obligation that | feel very
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strongly about and rem nds us that we have to be careful in
that initial process.

DR NIPPER. Yes. Dr. Harrington Falls.

DR. HARRI NGTON FALLS: | just had a coment.

First, the hundreds of mllions of tests that are
done and then these relative 7,000 reports; secondly, the
patients are inherently ill to begin with. So, it m ght be
an associ ation, not a cause and effect. And then, thirdly,
| amnore interested in finding out which of these nonitors
are the optiml ones, which are the ones we should be
recommendi ng that have better technol ogy and are still cost
effective for the patient.

DR. ROSENBLOOM That is another datum we shoul d
have is whether these reports are associated with particul ar
instrunments or evenly distributed across the spectrum

DR. NIPPER Dr. denent.

DR. CLEMENT: | would echo Dr. Rosenbl oom s
comment. That was ny identical thought is that we are
basically looking for -- we are trending data and trying to
get a sort of global feeling. But that woul d be one
trending of the data that would be extrenely inportant to be
able to determne --

M5. DI LLARD: Let ne caution you because the -- as
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| tried to point out wwth the Iimtations of our systens
and, again, it is worth another couple of days worth of
di scussion -- you can't use this data that way because of
the variability in reporting patterns, the |ogical gyrations
t hat people go through to try not to report and still neet
their reporting obligations under the mandatory system And
the challenge, | think, Dr. Richter laid upon you is we have
this information. W know what is reported to us. You deal
with patients on a daily basis. You deal wth results from
t hese systens on a daily basis. You know what is going on.
Thi nk about what you report to us. Think about what your
clinical experience is and what that neans and what ki nd of
informati on we have fromyou in our systemthat you may be
awar e of.

And | think the challenge for you is to help us
under stand what the data we have really neans when you
translate that into, quote, the real world.

DR. NIPPER. Dr. Habig, you had a comment?

DR HABIG Yes, | do. It seens clear that while
there is an FDA dat abase on MDR reporting and it has been
anal yzed in sone careful ways, it is -- | have a persona
opi nion here -- not interpretable. There is a |ot of

informati on there and you can make bar graphs and show
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percentages and things, but | amconcerned that the panel
m ght conme away thinking there is a serious problem

Several recent commenters on the panel, | think,
woul d agree with ne that there is not a serious problemif
serious problemis | ooked at by events per neasurenent or
events per mllions of strips and neters used.

It is a small total nunmber of reported -- and |
Wil try to use the termcorrectly -- of alleged reported
adverse events. As manufacturers, nost manufacturers with
800 nunber conplaint systens is where nost of this
information cones from record every conplaint. It is a
requi renment of quality systemregul ati ons, good
manuf acturing practice. They are investigated and inspected
by FDA investigators on those specific issues.

My experience with one manufacturer where | used
to work is that the procedures for determ ning whether this
shoul d be reported are very conservative. |If it is alleged,
it is reported. W sonetinmes -- they, now, sonetinmes follow
up and determne that, yes, it was a user error; it was an
outdated strip; it was a dirty nmeter, whatever. | think
that in general the reporting from manufacturers, based on
t hose 800 nunber conpl aint systens is very zeal ously done.

Even with that, the nunber of reported events per
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t housand, ten thousand, hundred thousand uses is really |ow
I am not going to renenber the nunber exactly but when Dr.
Sullivan was the Secretary and was in a hearing, he reported
a nunber |ike .00043 percent. It is a very small nunber.

Back to my personal opinion, mnmy personal opinion
is the data does not show a problem It mght not not show
a problem It is sinply not interpretable. And I want to
be sure that we don't determne that there is a problemto
address wi thout actually knowi ng that there is a problem

DR. NI PPER: Your comrent is well taken, Bob.
have been sitting here thinking about sone history that Dr.
Azi z(?) probably would prefer to forget, that dealt with
gl ucose a nunber of years ago on a clinical |aboratory
device, where it was possible for the technol ogist to | ook
at substrate exhaustion before reporting out a | ow nunber,
| ook for substrate exhaustion, probably did not check it
closely or was not flagged to check for it closely, reported
a low nunber. It was high. And a patient had an adverse
effect.

That caused a significant change in the way that
manuf acturers handl e or handl ed that particul ar problem
What | think we -- | think you and | are on the sane wave

length. If we can get a handle on a problem no matter how
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small, we would Iike to let the FDA know about it so that we
can hel p manufacturers and, therefore, help the public fix
t he probl em

| am not sure we have a handle on the problem W
have kicked it around a good bit today. | don't know
whether -- | can't find a handle yet. So, | would like to
ask the panel, to second Bob's point, that we need to | ook
for a handle. Let's see if we have a problem If we find
the problem let's deal withit. If we can't find the
problem no matter how hard we would like to, no matter how
much we suspect there may be one, let's encourage the FDA to
try to get a better handle on this issue if it can.

Sonebody el se had a hand up over here first.

Ms. Rosent hal

MS. ROSENTHAL: It just occurred to ne that if we
don't have a handle on it -- and | do agree that we don't --
and it is a small nunber, mght it be advisable to step back
and start recollecting data in a way that is nore
i nterpretabl e?

DR. NIPPER That was the blank | was | eaving open
for us to think about tonight. Yes. Because | don't know
whet her we have got enough data. | don't know whether we

need -- | would like us to think about what we saw. This
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data is worth | ooking at again. It is worth thinking about
carefully before we junp into sonething.

On the other hand, | don't want us to be rem ss as
a panel and m ss an opportunity to deal with a problemthat
could affect, as soneone so eloquently put it, a single
life.

Dr. Rosenbl oom

DR. ROSENBLOOM Yes. Again, | think that we may
be dealing with the tip of an iceberg with this data, but if
it isthe tip of an iceberg, it should give us sone
information. | think that |ooking at the nbst serious
adverse events in this database, we may find situations |ike
the one | amfamliar wth, where there was a total |ack of
foll ow ng manufacturer's recommendati ons and nedi cal
supervi sion and the device was just not functioning
properly, but it wasn't serviced properly. It wasn't being
t aken care of properly.

So, if we find that the serious adverse events
that result in ketoacidosis, that result in death, if we
sanple 20 or 30 of those and find that they are al
associated with either inadequate enphasis on certain
mai nt enance requi renments, then we should nmake a very strong

recomendation for that to be included in the system
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DR. NIPPER. And that may be an | abeling issue --

DR. ROSENBLOOM A | abeling issue or even a
registration issue. | nmean, we nmay want to nake a
recomendati on that everyone who buys one of these is sent a
postcard every four nonths that they have to get their
machine in and get it serviced. | nean, you know, that is
not a recomendation, but, you know, that is conceivably the
kind of thing that could cone out of finding that five
peopl e have di ed because they have machines that -- in 1995,
because their care giver -- five children have di ed because
their care giver bought a nmachine and didn't do a darn thing
with it for three years, never brought it to the clinic or
never got any supervision, that sort of thing.

You know, we may have no way of dealing with it or
we may have recommendations. But | think we ought to | ook
cl osely at the data.

DR. NIPPER. | am assum ng you are speaking
hypot heti cal Iy about five children dying.

DR. ROSENBLOOM  Oh, yes, yes, Yyes.

DR. NIPPER. Just to nmeke sure that we all don't
take that away as --

DR. ROSENBLOOM | don't even know what the nunber

-- that percentage reflected, the deaths. What was the n
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there? And we have no idea what the age group is.
M5. DILLARD: Historically, the total nunber of

death reports that we have received in association with

these devices -- and | want to nmake it clear that it is an
all egation and there is no cause and effect -- is 55 in
total.

DR. ROSENBLOOM That is a lot. That is enough
data to | ook at.

DR NIPPER. Are there any other comments? D d we
answer your question?

DR. RICHTER  Thank you very nuch.

DR. NIPPER. You are wel cone.

Unl ess | hear an objection to the contrary, the
panel is adjourned until tonorrow norning at 8 o'cl ock.

[ Wher eupon, at 5:38 p.m, the neeting was
recessed, to reconvene at 8:00 a.m, the follow ng norning,

Friday, March 21, 1997.]



